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Dowell 
Guide to 
Acidizing 


1. This formation is both vugular and highly 
soluble. Good results often occur after a wash 
of Mud Acid, followed by Retarded Acid or 
regular acid with surface tension and emulsion 
control agents added. Acid volumes range from 
1500 to 10,000 gallons or more. Wells often 
potential more than 1000 bopd 


2. This vugular pay reacts quickly with regular 
acid. For this reason an acid with retarded action 
has been used. Typical treatment is 250 to 500 
gallons regular acid containing surface tension, 
anti-emulsion and silicate control agents; followed 
by 1000 to 5000 gallons of the slow reacting 
fluid used in Acid Petrofrac®. Wells producing 
from 16 to 45 bopd fren increase to 80 to 
125 bopd 


3. Reaction time is usually less than one minute 
in regular acid. As a result, Retarded Acid is 
usually recommended. The following three-stage 
treatment has proved successful: (1) 500 gallons 
Mud Acid; (2) 500 gallons regular acid with 
surface tension and anti-emulsion agents added; 
(3) 5000 to 20,000 gallons Retarded Acid in- 
jected at rates up to 30 bpm. Some previous!) 
non-commercial wells have potentialed 20 million 
cfd after treatment 


4. This dolomitic limestone is found from 10,400 
to 11,100 feet. Some sections have crystalline 
porosity. Some are fossiliferous, and some are 
vugular. Treatment with either 10,000 gallons 
Retarded Acid or 3000 to 20,000 gallons regular 
acid has been successful. A wash with Mud 
Acid ahead of the main treatment is recom- 
mended. Wells have potentialed 300 to 500 bopd 
after treatment 


&. Many new wells in the Midale Beds get good 
drill stem tests, but produce only a show. Treat- 
ment is often a 500 gallon wash of Mud Acid 
followed by 500 to 2000 gallons Dowell regular 
acid with anti-emulsion, surface tension, and 
silicate control agents added. Injection pressures 
are held to 1000 psi or below to minimize water 
troubles After treatment, wells have pote ntialed 
80 to 100 bopd 


6. This flashy formation reacts fast with regular 
acid, so Dowell has used Retarded Acid to in- 
crease penetration, drainage area and production 
Typical treatment is 500 gallons Dowell acid 
with surface tension and de-emulsifying agents 
added, followed by 3000 to 4000 gallons Re- 
tarded Acid. Potentials are ften increased from 
a show to 240 bopd 


With 41 different acid addition agents to choose 
from, Dowell engineers can help you “tailor” the 
best acid treatments to the requirements of your 
well. Call your nearest Dowell engineer. Let him 
tell you how Dowell acidizing services have 
helped other operators in your area get higher 
production from their wells. Have Dowell 
acidize your wells. Dowell, Tulsa 1, Oklahoma. 
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STEAM BATH* 


DEGREASING OF RODS 
FOR BETTER PAINT BOND 





*Grandma’s Method Was Good — But 
It Couldn’t Hold A Candle 
@) ole’ To What Goes On Here 


All grease, oil and foreign 
matter disappear in Steam 


in LARGEST, MOST MODERN Bath leaving metal bare. 
SUCKER ROD PLANT in the Oil Industry! 


The best protective skin of paint is no better than the bond. A good bond can 
be effected only by providing an utterly clean surface. Norris rods get a clean 
surface with the Blakeslee Degreaser shown above using chemically-laden steam- 


vapor. 

The entire progression of movement is mechanized and electronically controlled. 
After degreasing, Norris rods are automatically dip-vat painted and oven baked 
for permanent paint setting. Norris rods thus have the best possible barrier to 


rust and weather damage in storage. Specify Norris when buying sucker rods 
and join the trend to the Number One rod! 


Your Supply Store Is Our Distributor 


seaiia ted W. C. NORRIS, MANUFACTURER 


photographed on assembly line DIVISION OF DOVER CORPORATION 
after leaving degreaser 
TULSA, OKLAHOMA 
BRANCHES: GREAT BEND KANSAS: CORP HRISTI, HOUSTON. & 
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The Conference Table 


“The work of the master reeks not of the sweat of the brow . 
— James McNeill Whistler 
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New Concept for Engineering Management 


“Management by Objective"’ replaces more intangible methods, 
sets definite goals and suggests reliable controls ...A very 
concise technique that will appeal to the astute engineer. 
— Howard P. Mold 
How Not to Forecast 


Science-fiction has a better score than scientists on predictions. 
— Crawford H. Greenewalt 


The Future for Oil 
Here is an interesting analysis of oil needs in the United King- 
dom in 1970. The same factors apply to other areas. 
— Sir Neville Gass 
Profit Margin Narrows 
Lowest assets in 20 years were reached in 1942 . . . Percentage 
return in 1957 lowest since 1949. 
Economic Training in Action 


Fast-growing Junior Achievement provides “learning by doing" 
for thousands of high school students. Petroleum companies 
take an active part as advisers to firms run by teen-agers. 


Only the Petroleum Industry Can Act 


Congressman appeals for better public relations. 
— Oren Harris, M.C. 


Management Course for Area 


University of Cincinnati offers 12-week executive development 
program with three classes weekly. — Herbert F. Koch 


USSR Competes in World Oil Market 


Soviet taking sales from Western companies... sharp rise in 
Communist exports. — Ernestine Adams 
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The Grand Detours 


Like la grand tours of the 19th century that gave young blades a broader > 
perspective, the profusion of detours sprinkled over the United States this 
year will open new vistas to young Americans and old. 

If you made a motor trip this year you know that to the nation’s farthest 
corners, bands of bare earth are being scooped, scraped and shaped into the 
greatest system of roadways ever built. The first impressive results of the 
$50 billion highway program can be used right now and from the detours 
you can begin to visualize the sweep and the grandeur of the road network 
that will spread across the land. 

The equipment is awe-inspiring. We saw one mechanical dinosaur swirl 
down an incline at about 50 miles an hour, moving a bigger load of dirt than 
a hundred coolies could carry. What a nation — that can build these efficient 
monsters and energize them so one man can do the work of a hundred! 

The economic force this giant project will release is incalculable. Bottle- 
necked traffic has slowed automobile sales and oil products consumption. 
The needs of a motoring public have slowly been frozen. 

The petroleum industry has already felt the first impact of the con- 
struction work and demand will increase in coming years. Herbert O. Jason 
predicted in THE REFINING ENGINEER that asphalt sales would rise to 137 
million barrels annually during 1960-67. Of this, 56 million will go into 
highway construction and 50 million barrels into existing highway 
maintenance. 

Asphalt is not the only product that the great roadways will call for. 
Good roads beckon the traveler and more motorists invite new service stations, 
motels, restaurants, and market places. 

The detours will always be with us — we trust — for they are a symbol 
of more and better highways. And even the detours, you’ve probably noticed, 
are covered with a hasty spread of asphalt. 

The time is not far off when you'll be able to drive from coast to coast on 
smooth divided highways — by-passing narrow city streets. A new car and 
a motor trip will be almost irresistible. 

And when you see the fair face of America, your love of your country 
will be freshened. Young Americans can taste at first hand the beauty of their 
nation and feel the warmth of growing patriotism. Can we not hope a 
by-product of the grand detours will be a cleansing of parasitic clinging — 
a resurgence of the spirit of freedom and independence? 

Ernestine Adams 
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Congrats and $25 to Doug Foster, Atlantic Refining Co., Dallas, Texas 





“.afteran -. 
oil payment?” .° 


Drilling for and producing oil and gas is a rugged business demanding great risk and 
courage. More, it requires plenty of rugged, dependable pipe. That’s why Lone Star 
Steel was established in the heart of oil country. 

The huge Lone Star plant, a modern miracle of automation and quality control, makes 
the kind of tough casing, tubing and line pipe American Petroleum Institute specifica- 
tions call for. And, as Joe Roughneck knows, Lone Star offers a real convenience in 


fast, economical delivery. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


Lone Slat st EEL 


CcCOMPAN Y 


iL S EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
S Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Boost gas economically with 
“Oilwell” Slow-Speed Gas Compressors 


Near Lake Charles, Louisiana, these 
“Oilwell” DGE-300 Gas Compressor 
are being used in an interesting combina 
tion gas-lift, gas-sales application. The 
gas is boosted through three stages 





from 10 psig inlet pressure to 1,050 psig 
discharge pressure—and air-cooled after 
each stage through tube-and-fin vertical 
radiators. Each unit operates at 277 rpm 
and can handle approximately 1,125,000 
standard cubic feet of gas per 24 hours 


The units consist of tandem compressors 
mounted side by side and driven by a 
single gas engine through a fully en 
closed, right-angle, spiral-bevel gear 
transmission. Together with cooler 





scrubber, and automatic controls, every 


thing is mounted on a single heavy-duty 


skid base with integral piping. 

“Oilwell'’ Gas Compressors range from 
25 to 300 hp and can be furnished to 
perform a wide range of gas-handling 
functions. Contact your “Oilwell” rep 
resentative for information about the 
money-saving advantages of an “Oil 





well”’ slow-speed compressor for your 


All gauges and safety controls are grouped and mounted on a shock-resistant pane! 


gas-moving operations. 
for operating convenience. USS and *'Oilwe are re 


Oil Well Supply , 
Division of United States Steel 


Branches Serving All Oi! Fields. Executive Offices—Dallas, Texas. Area O'fices—Calgary, Alberta - Casper, Wy gt 
Dallas, Texas Houston, Texas - Tulsa, Okla. - Los Angeles, Calif Export Office—30 Rockefeller Plaza. New Y 





The Petroleum Profile 








From oil portrait of Mr. Joseph N. Pew, Jr., 
by Charles J. Fox, noted American painter 


Joseph Newton Pew, Jr. 
Chairman of the Board 
Sun Oil Company 


Discouraging depression and anti-business political cli- 
mate honed down the spirit of enterprise in the °30’s. Busi 
ness and industry crouched in fearful quiet, victimized by 
a foreign economic theory. 

It was in this atmosphere that Joseph N. Pew, Jr., then 
vice president of Sun Oil Company, pushed construction of a 
gasoline pipeline from the company’s Marcus Hook refinery 
to the Great Lakes. Not only did engineers say it couldn't 
be done (it hadn't been done before) but hardly anybody 
thought $6 to $7 million should be put in one project when 
economic conditions were close to paralysis 

Like many of Joe Pew’s ideas, the project went through 
as he planned, He did a lot of the work, too. He helped ob- 
tain 1058 permits to cross highways, 161 to cross railways, 
33 for electric lines, 37 federal permits to cross rivers and 
canals, and 671 state permits to cross smaller streams. He 
headed the staff that acquired 3300 easements on property 
from landowners. 
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And the result? It gave Sun Oil low cost distribution in the 
East and Midwest and improved its income. Howard Pew, 
his brother and then president, once said, “The depression 
was in many ways our best period.” 

Mr. J. N. Pew got into politics during this same depres- 
sion. He was not particularly opposed to President Roose- 
velt until the New Deal tried to insert price fixing in NRA; 
then he was outraged. To him price fixing was and is now 
an “evil, wicked thing.” 

At that time the opposition Republican party was shat- 
tered and lifeless so the black-browed, six-foot crusader in 
a business suit started out to pick up some pieces. Almost 
alone he brought the GOP back to life in Pennsylvania. 

But the key to the forceful Joe Pew is not his ability to 
achieve the impossible—it’s his capacity to forego power 
Political satraps are still agape when they remember how 
Mr. Pew sailed for Europe after his influence elected 
Arthur H. James governor of Pennsylvania. James was free 
to name his own cabinet without seeking the approval of 
his political backer. It was probably a unique episode in 
U. S. politics. 

The Pews have been in the oil industry since its early days 
Joseph Newton, Sr., was the son of an early settler in Mer- 
cer County, Pennsylvania, who bought leases soon after the 
Drake well. He married Miss Mary Anderson, whose family 
were pioneers in Titusville oil business. In 1901 he organ- 
ized the Sun Oil Company and headed it until he died in 
1912 when his sons, John Howard and Joseph, Jr., took over 
Sun Oil management. Today Sun is the 12th largest U. S 
oil company in net worth. 

Mr. J. N., Jr., celebrated 50 years with the company in 
June 1958. He began work soon after he received his de- 
gree from Cornell University in 1908. It was a question 
whether his engineering major or his track record was more 
help in those early years when he worked in the field, helped 
lay pipeline, and repaired refining facilities. But his inquir- 
ing mind outraced the athlete. He pushed the establishment 
of Sun Shipyard in 1916, staked the future of Sun Oil on 
the first long distance products pipeline, advocated financing 
the Houdry process, conceived the idea of coloring Sun’s 
gasoline blue. He continued as vice president—we might say, 
vice president of ideas—until 1947 when he became chair- 
man of the board. 

In 1916 he married a pretty Philadelphia girl, Miss Al- 
berta Caven Hansel. They have three daughters, all married, 
and a son, Joseph Newton Pew, IIL. 

In an article on America’s 10 richest men (one of which 
is Joseph N. Pew, Jr.) the author said all 10 have two 
characteristics—vision and ability to size up men. Mr. Pew 
has these qualities, certainly; he is also a distinguished and 
effective defender of individual freedom. In business, Sun 
Oil Company sometimes stands alone because of the chair- 
man’s views on economic freedom. Sun is one of a few, for 
instance, not in the Voluntary Imports Program; yet, charac- 
teristically, the company is doing its share of holding im- 
ports down. In politics Joe Pew often takes the line of 
greater resistance because of deep belief in individual 
authority and responsibility. 

A deft leader, he nevertheless hews to an unpopular line 
if it provides room for his principles. And the core of his 
belief is that we must promote “that freedom which brings 
out the best in all men... which makes the American re- 
public stand out in this sick world.” 
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CAT FUEL INJECTION EQUIPMENT CUTS COSTS 
BY PROVIDING MAXIMUM ENGINE PERFORMANCE 


Presetting at factory for accurate performance eliminates field settings, 
makes installation of Caterpillar fuel injection pumps quick and simple. 








The fuel injection system is a key to 
peak engine performance. It must 
deliver to each cylinder equal 
amounts of fuel at precisely the right 
time. Deviation means a loss in 
horsepower. That’s why it pays to 
use Cat fuel injection equipment. 
Cat injection equipment can save 
you money in other ways, too. No 
field or operating adjustments are 
necessary. Installation is quick and 


HIGHEST STANDARDS in the indus- 
try go into the manufacture of Caterpillar 
fuel injection equipment. Pump plungers 


and barrels, for example, are finished to 
tolerances so fine that the heat from your 
hand will expand a plunger enough to 
make it larger than the matching barrel 





Improper fuel injection equipment can be expensive. For instance, if a machine's owning 


simple. All pumps are interchange- 
able for different cylinders and be- 
tween engines of the same model. 

This interchangeability permits 
smaller parts inventories, makes re- 
placement inexpensive by eliminat- 
ing custom fitting, and makes 
replacement possible in a matter of 
minutes right on the job regardless 
of the experience of the mechanic. 

Genuine Caterpillar injection 
equipment is built to last. With clean 
fuel, a life of 20,000 service meter 
hours is not unusual. 

Pumps, plungers and barrels are 
manufactured from the finest chro- 
mium alloy, so hard that diamond 
dust is required for lapping the 
plungers and barrels. Pumps are 





SERVICE TIP 


Your Caterpillar Dealer has the test- 
ing equipment to determine accu- 
rately when fuel injection systems 
parts should be replaced. And testing 
is the only sure way of knowing. 











and operating cost is $10 per hour, its total cost in a 2,000-hour season is $20,000. For a 


200-horsepower machine that’s $100 per horsepower 


A poorly functioning fuel injection 


system which robs the machine of 5% of its horsepower (10 HP) could mean a season 


loss of $1,000 (10 [HP] x $100) 
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Don't take chances 


Standardize on Cat equipment 


EE REAL 


NFORMATION ON 
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RUN-IN TESTS—four hours on pumps, 
two on valves — are conducted on these 
Caterpillar-built test machines before a 
Strict 


pump or valve leaves the factory 
testing procedure means perfect perform 
ance of genuine Caterpillar injection parts 


tested and preset at the factory to 
provide accurate 
and fuel pressure. 


metering, timing 


Single-orifice fuel injection valves 
minimize the possibility of clogging 
or fouling. A spring-loaded plunger 
within the valve opens by fuel pres 
sure at the proper time for uniform 
and precise injection. Extra protec- 
tion is given by a fine-mesh screen 
This clean, accurate injection means 
less down time and lowest fuel cost 


per unit of power. 


Don't risk real damage to your 
Caterpillar equipment with an im- 
properly functioning fuel injection 
system. Test systems regularly and 
replace worn parts with genuine 


Caterpillar parts. Your Caterpillar 


Dealer has the full story. See him 
today. And remember, he stands 
behind ev ery part he sells 

Caterpillar Tractor Co., Peoria 
Illinois, U. S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademark 


¢ Caterpiliar Tract 
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THE CONFERENCE TABLE 


Upswing in Profits 

British Petroleum Company has certainly done all right 
the first half of 1958. Net income reached $72.6 million as 
against $62.7 million the first half of 1957—a satisfying 16 
percent increase. U. S. companies for the first half were 
down 34 percent. 

Sir Neville Gass, chairman, reported also that sales the 
first half of 1958 amounted to 31 million tons compared to 
22 million tons for a like period of 1957. This is a startling 
41 percent increase. B-P stockholders received a 100 per- 
cent stock dividend in addition to the regular semi-annual 
dividend which amounts to approximately 13 cents per 
share. 

This unusually good report at this time will make you 
more than ever interested in reading what Sir Neville has 
to say about “The Future for Oil.” On page E-5 this month 
he gives an interesting analysis of what oil needs in the 
United Kingdom will be in 1970. He believes demand will 
double and that it could treble. 


* I am not afraid of tomorrow, for I have seen yesterday, and 
I love today. —William Allen White 


New Company Emerges 


Signal Oil and Gas Company and Hancock Oil Company, 
two of California’s largest independent oil companies, have 
joined into one integrated company, with Signal as a sur- 
viving corporation. 

The colorful histories of the two companies have many 
striking similarities. Both companies grew to their present 
size from very small beginnings on Signal Hill and Long 
Beach over 35 years ago and both have remained indepen- 
dently owned and operated. 

The Hancock Oil Company was founded by the late John 
Walker Hancock and his brother, Lemuel A. Hancock. John 
Walker Hancock was the father of John W. Hancock, who 
has been president of the Hancock Oil Company since 
1953. The company attained its greatest growth under the 
guidance of Will J. Reid, one of the founders of the com- 
pany and its first president, who was chairman of the board 
until his recent death. 

During those same years Signal was attaining its present 
status in the oil world under the direction of Mr. Reid’s 
long-time friend, Samuel B. Mosher, who founded Signal 
and served as its president until last March when he was 
named board chairman. 

Both organizations are pioneer oil producers and market- 
ers of petroleum products. Their total domestic oil produc- 
tion is approximately 65,000 bbl per day, plus approxi- 
mately 12,500 bbl per day natural gasoline and liquefied 
petroleum, products. Natural gas sales amount to 70,000,- 
000 cu ft per day. 

Hancock has been a refiner for many years, as well as 
the operator of a sulfur recovery plant. Plans are under 
way to rebu‘ld Hancock’s Long Beach refinery which was 
partly destroyed by fire with a new plant that will be en- 
larged and modernized to meet today’s marketing demands. 
New refining facilities will be undertaken for the group in 
the San Francisco Bay area as well as in the Northwest. 

Signal is a natural gasoline manufacturer operating plants 
in California, North Dakota, and Oklahoma. Signal also 
owns approximately a 50 percent interest in the American 
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President Lines, one of the largest shipping organizations 
in the world with headquarters in San Francisco. 

Together Signal and Hancock have participated in many 
oil ventures in the United States as well as abroad. Jointly 
they own the famous Signal-Hancock offshore leases in 
Huntington Beach, California. They each own a 2812 per- 
cent interest in the Long Beach Oil Development Com- 
pany, operators of a large oil property in the harbor area 
for the city of Long Beach. 

Internationally, the two companies own a total of 50 
percent in a 43 square mile concession in Lake Maracaibo, 
Venezuela, where to date a total of six wells have been 
completed and tested for a combined total of approximately 
40,000 bbl per day. Two rigs are currently drilling on this 
concession, which could well be one of the most important 
oil reserves ever developed by independent oil companies. 

The two companies own identical oil interests in Iran 
and in the Kuwait Neutral Zone. In Iran their joint inter- 
ests amount to approximately 10,000 bbl of oil per day, 
while in Kuwait the companies will jointly own a 30 percent 
interest in the American Independent Oil Company, which 
operates a large oil concession in the Kuwait Neutral Zone. 
Total net production of the new company from these Middle 
East holdings approximate 25,000 bbl per day. 

Officers will be: Samuel B. Mosher, chairman of the 
board and chief executive officer; Russell H. Green, presi- 
dent; and the following vice presidents: Harold F. Clary, 
B. H. Dresser, Charles Reid Gaylord, John W. Hancock, 
William T. Hancock, Ronald W. Heath, O. W. March, J. 
Howard Marshall, N. D. Taylor, William E. Walkup, and 
Garth L. Young; E. P. Ludman, treasurer; A. E. Stebbings, 
secretary; Gerald F. Krause, controller. 


* Freedom is not worth having if it does not connote freedom 
to err. —Mahatma Gandhi 


School of Individual Enterprise 


Although Junior Achievement began way back in 1919, 
only recently has it been growing and expanding vigorously. 
American industry, thrown on the defensive in its battle for 
individual as opposed to governmental enterprise, woke up 
to find a whole generation had grown up who sincerely 
believed the government could handle business and indus- 
try better than private firms. Now the “learn by doing” pro- 
gram is nation-wide; some 3900 companies are organized, 
sell stock, produce an item and try to sell it at a profit. 

The petroleum industry has done its share to foster the 
small companies operated by high school students. Last 
year 150 of these were counseled by firms in the petroleum 
industry—either oil and gas companies or suppliers. The 
story on E-14 will give you a good idea of exactly how 
the plan works. If your company hasn’t tried it, perhaps 
you should look into it. 


Forecast by Science Fiction 


We were entertained by Crawford H. Greenewalt’s ideas 
of forecasting the future. Mr. Greenewalt, who is president 
of E. I. du Pont de Nemours thinks that science fiction 
writers of early days have a better score than scientists. 
He firmly believes, also, that progress is not made because 
we decide we need a particular thing, but because of scien- 
tific curiosity to see if a thing can be done. (Page E-4). 
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Soviet Economic Offensive 


We have pointed out several times indications of the 
Russian use of economic tools in politics. At an interna- 
tional science foundation recently President’s Committee 
Chairman Dr. Howard L. Bevis cited the following: “Step- 
ped up Russian exportation of coal, copper, oil, cotton, and 
manufactured products into Britain and Western Europe 
increases the free world dependency on Russia for raw 
materials and manufactured goods.” 

The Soviet has increased its aid to under-developed 
countries, which now amounts to $2 billion yearly. Al- 
though the U. S. has given some $60 billion and now pro- 
vides almost twice what USSR is spending, we apparently 
fail to get credit for the taxpayers’ burden of raising al- 
most $4 billion for friends and neutrals. We need to spend 
more on publicity and less on good works. 

Reynolds Review (Reynolds Metal Company magazine) 
recently carried an article “Made in Russia” which de- 
scribed the Soviet’s upsurge in light metal exports. The 
president, R. S. Reynolds, Jr., stated “Russia is using alumi- 
num as its weapon in an attack aimed directly at the U. S. 
This is economic warfare. If not checked, it could be fully 
as devastating to our freedoms and living standards as a 
military war.” 

As we said in the July issue of The Petroleum Engineer, 
“Oil companies face USSR competition,” we found that 
Russia made some gains in 1957 in countries near its ter- 
ritories. (Also see page E-34.) 

The question is, can private companies compete with a 
foreign government that can manipulate economics without 
thought of stockholders, employees, profits, taxes, etc.? Can 
private enterprise with economic purpose compete with a 
state whose objective is political conquest? 
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Decline Levels Off 


Chase Manhattan Bank reported that August demand 
held to same level as July this year. “Averaging 8,827,000 
bbl per day, total demand, including exports, was about 1.0 
percent better than a year earlier. A similar gain was regis- 
tered for the average movement of the past three months. 
For the year to date, there was a decline of 3.4 percent. 

“Domestic demand alone displayed more favorable com- 
parisons. For August there was an increase of 2.5 percent; 
the three months average was up 3.0 percent; the year to 
date was ahead by 1.1 percent.” 


* When you argue with a fool be sure he isn’t doing the same 
thing. 


Award Winning Editors 


Oil editors of 28 company publications received awards 
at the International Council of Industrial Editors annual 
convention in Washington, D. C 

First Awards went to: Donald L. Tullsen, The Texaco 
Dealer, The Texas Company; Ellis Prudden, The Texaco 
Star, The Texas Company; Allan B. Carleton, Horizons, 
Pan-American Petroleum Company; Gene Hill, Philnews, 
Phillips Petroleum Company; and Nathalie Ronis, Distri- 
butor, Cities Service Petroleum, Inc. 

Awards of Excellence were bestowed on: William H. 
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Jones, The Standard Oiler, Standard Oil Company of Cali- 
fornia; Thiel D. Collett, On Tour, Union Oil Company of 
California; C. R. Lyman, Bulletin, Standard Oil Company 
of California; F. J. Bjornsgaard, Sunoco Diamond, Sun Oil 
Company; Walter G. Beach, The Humble Way, Humble 
Oil & Refining Company; Richard O’Brien, Cycler, Champ- 
lin Oil & Refining Company; D. D. Dickinson, The Shell Re- 
view, Shell Oil Company; Walter M. Sanford, Sun Produc- 
tion & Pipeline News, Sun Oil Company; and Ted McCall, 
B-A Topics, British-American Oil Company, Ltd. 

Receiving the Certificate of Merit were: Leon M. Sipes, 
The Inch, Texas Eastern Transmission Corporation; A. B. 
MacFayden, Imperial Oilways, Imperial Oil, Ltd.; John 
Earl Davis, Shell Progress, Shell Oil Company; Howard J. 
VanDyke, The Link, The Carter Oil Company; Bud 
Schauerte, The Conocoan, Continental Oil Company; and 
O. F. Kolb, The Shell Roar, Shell Oil Company. 

Special Citations went to: William H. Burns, Our Sun, 
Sun Oil Company; Frank D. Praytor, The Trunkliner, 
Trunkline Gas Company; Carl I. Huss, Standard Torch, 
Standard Oil Company (Indiana); and Thiel D. Collett, On 
Tour. 


Back to School 


Thirty-two college engineering students returned to the 
campus after spending the summer months in the labora- 
tories and largest oil refinery of Sun Oil Company. Of 
course, Sun is only one of many oil companies which make 
it possible for college students to work for oil companies 
during the summer. They work in the field holding produc- 
tion or drilling jobs, on seismic crews, on pipeline crews, 
and in processing plants. 

Sun Oil has sponsored this summer student program since 
1945. The company has always been forward looking in its 
program for its own personnel, as well as its responsibility 
for further education. Many students go back to permanent 
careers with Sun after their studies are completed 


Be interested—don't try to be interesting. 
Be pleasing—don't expect to be pleased. 

Be entertaining—don't wait to be entertained 
Be lovable—don't wait to be loved. 

Be helpful—don’t ask to be helped. 


Executive Courses Popular 

For over a year now, we have been carrying a series of 
articles on management courses given by different univer 
sities and colleges in the United States and Canada. We 
sincerely believe that one of the most important develop 
ments of recent years is the increased and more effective 


effort to create better management for our companies 

The universities and colleges, both private and state 
supported, have done a wonderful job in building these 
unusual and exciting executive development programs 
They are varied, for each company (as well as each person) 
needs its own specialized type of program 

For instance, on page E-21 we describe 1 management 
course at the University of Cincinnati that holds three 
classes weekly. These top management students naturally 
come from the local area. The course in Banff University 
described in the June issue, requires 6 weeks consecutive 
study at Banff, Canada, and it draws attendants from coast 
to coast. Some universities, like Louisiana State, develop 
courses to fit a specific need in a company. 


Please turn to Page A-17 
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New Imports Rules in Effect 

Certificates of compliance are now being issued to crude 
importers whose imports for the last three months were not 
in excess of their average allocation. Under the new rules, 
issued by Captain M. V. Carson, administrator of the volun- 
tary oil imports program, certificates are being issued on re- 
quest and may be required by federal agencies in awarding 
contracts for purchase of petroleum products. Carson indi- 
cated that the regulations provide mechanics for an importer 
to obtain a certificate if he can prove that excess imports are 
due solely to transportation problems. Also, an importer 
may claim compliance if his actual and estimated imports 
between April | and December 31 do not exceed his daily 
average allocation for the 9-month period. The new rules 
are limited to Districts 1, 2, 3 and 4, east of the Rockies. 


Union Hits ‘Cartel,’ 1OCC 

O. A. Knight, president of the Oil, Chemical and Atomic 
Workers Union, has gone on record as saying that free 
trade in the oil industry is a thing of the past. Quoted in an 
AFL-CIO magazine, Knight named seven international oil 
companies in the cartel which “manipulated” world oil flow 
and prices and the Interstate Oil Compact Commission, and 
had pushed state conservation groups “to a corner” where 
they must bow to desires of the international group. Knight 
called the companies a “super government” and urged that 
the five American companies in the group be deprived of all 
tax depletion allowances and not be allowed to register their 
tankers under foreign “flags of convenience.” 


Kermac Opens Foreign Division 

A foreign exploration division has been established by 
Kerr-McGee Oil Industries, Inc., under the direction of J. € 
Finley, vice president. In addition, Finley is responsible for 
matters pertaining to acquisition of domestic properties. Ex- 
ploration activities in the United States and Canada are now 
handled by Harold J. Kleen, 


Signal Builds New Home 

Construction of Signal Oil and Gas Company’s new 
$5,000,000 home office building is scheduled to begin next 
month. The 15-story structure will overlook downtown Los 
Angeles, California, from its location west of the Harbor 
Freeway. It will be completed early in 1960 and will include 
three level parking within the building. Most of the office 
space will be occupied by Signal 





New Title for Course 

“Learn Emergency Management” was the subject 
of a U. S. Government course described in the Sep- 
tember 1958, issue of The Petroleum Engineer. Since 
the article was written, the title has been changed to 
“Learn the Economics of National Security,” accord- 
ing to Kenneth F. Zitzman, Brigadier General, USA. 

At this time more than 6000 executives have com- 
pleted the correspondence course and close to 1000 
are working on it. Any company interested in one of 
its executives learning national emergency economics 
can write: The Commandant, Industrial College of the 
Armed Forces, Fort Lesley J. McNair, Washington 
25, D. C., Attention: Correspondence Study Branch. 
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Digest of News and Comment 


Texaco's radiation laboratory, in Beacon, New York, is one of 
the world's most fully-equipped industrial nuclear research lab and is 
first to use four basic radiation forces. Maze of massive walls, shown 
here, vary from 3!/2 to 7 ft thick, shielding operators from powerful 
radiation sources. (A) indicates the lab's 8 to 10-million v linear 
accelerator, only one of its kind now in use for industrial radiation 
research. (B) is lab’s “hot cell” containing the largest single shipment 
of radioactive Cobalt-60 received from Canada. Rated at 29,100 
curies, Cobalt source is packaged in 156 stainless steel “pencils.’ 
When not in use, source is lowered by automatic elevator into !7 ft 
of water in well shown. Hot cell is shielded by 3!/2 ft of high-density 
concrete, 4'/2 ft ceiling, and has 13-ton entry door. (C) indicates 
3-million v Van de Graaff generator. (D) indicates operating rooms 
of respective installations. 


Kettleman Hills Celebration 

Kettleman Hills oil field, in Kings County, California, is 
30 years old. The anniversary is being celebrated October 
10-12 with the “Kettleman Gusherado”—complete with 
beauty contests, barbeques, football games, reunion break- 
fasts, dances and guided tours through the field. Drilling in 
the field has set several world’s depth records. Quality and 
quantity of botn oil and gas have set records through the 
years. 


Exploration Down in Canada 

Geophysical operations in Western Canada continued 
their downward trend this year. In mid-August there were 
83 crews at work—some 20 less than at same time last year 
For the first eight months of this year, there was an average 
of 94 geophysical crews working. Biggest decline was noted 
in Alberta. Imperial Oil Ltd. employs the largest number 
of crews, with 14 working parties, six of its own and eight 
contract crews. 


Coal Group Asks Oil Cut 


National Coal Association has announced plans to seek 
a curb on residual oil imports on the East Coast by asking 
for relief under a provision in the new Reciprocal Trade 
Agreements Act. It is asking “immediate remedial steps” to 
restrict imports that are said to be cutting heavily into coal’s 
traditional markets on the Atlantic Seaboard. A protectionist 
provision of the Trade Act, according to NCA officials, is a 
“clear mandate from Congress to relieve essential industries 
like coal from the damage done by foreign imports.” 
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Down in Kleberg County, Texas, a major lease operator had 10 
shut-in gas condensate wells which were to be put “on stream”’. 
The problem was to extract the maximum amount of condensates 
consistent with the lowest possible cost, and to lower water dew- 
point of the gas to below pipeline contract specifications before it 
reached the sales line. 


Three BS&B Model GDH “COLD-FRAC” Units were in- 
stalled with stage separation capacity totalling 40 MMSCFD. 
Based on the following flow conditions, condensate recovery from 
the 10 wells increased 22% over conventional separation and water 
dewpoint is well within maximum limits: 


Low Temperature Separator: 
Operating at 855 psig and 11° F. top—51 F. bottom 


Gas Capacity: 
40 MMSCFD maximum 


Operating at 25 MMSCFD with 2960 psig flowing 
pressure and 106 F. flowing temperature 
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Signal-Hancock Finalize Merger Plans 

Directors of Signal Oil and Gas Company and Hancock 
Oil Company have unanimously agreed on merger proceed- 
ings already underway. Signal becomes the surviving corp- 
oration with approval of the stockholders. Resulting organi- 
zation is a half-billion-dollar integrated major oil company 
with 65,000 bbl of domestic oil production; gasoline, natural 
gasoline and sulfur recovery plants in California, North 
Dakota and Oklahoma; foreign operations in Venezuela, 
Iran and in the Kuwait Neutral Zone. 

Plans are in progress for the immediate rebuilding of 
Hancock’s Long Beach refinery, which was partly destroyed 
by fire earlier this year. Hancock trade name will continue 
to be used and its marketing program will be stepped up 
in the western states. 


Gulf to ‘Politicize’ Against Labor Inequities 

Gulf Oil Corporation has declared its determination to 
take increased interest in politics particularly in the field of 
labor. The company indicated that its complete program 
will not be ready for much to be done in 1958 elections. It 
is encouraging its shareholders—who number 161,000—to 
become more active in politics in their individual communi- 
ties. Senior Vice President Archie D. Gray states that 
“Whether we want to be there or not, Gulf and every other 
American corporation is . . . up to its ears in politics, and we 
must either start swimming or drown.” 


NPA Asks ‘Anti-Trust’ Definition 


The time has come for the federal government to define 
its anti-trust policy and to make its enforcement of its laws 
realistic and consistent, declares Guy B. Hunter, president 
of the National Petroleum Association. Hunter, also board 
chairman of Quaker State Oil Refining Corporation, pointed 
out anti-trust inconsistencies at the recent NPA annual 
meeting. He noted the so-called cartel case, in which several 
companies are charged with conspiring to restrain competi- 
tion by restricting the importation of oil; at the same time 
this case is pending, Hunter says, “the government has called 
upon the same companies to reduce their imports of crude 
oil under a voluntary plan.” 


‘Mixed Emotions’ Greet Imports Plan 

Administrator of the Voluntary Imports Program, Cap- 
tain M. V. Carson is finding that the government's attempt 
to please oil men and at the same time maintain a stable oil 
economy is extremely difficult. Captain Carson has asked 
oil associations, companies and individuals for their opinion 
of the proposed revised imports programs to go into effect 
January 1, 1959. The suggested plan would be based on 
allotment of imported oil in proportion to companies domes- 
tic refining capacity. 

Companies whose imports quotas would be cut under the 
new arrangement are, of course, opposed. In this group are 
Atlantic, Tidewater, Gulf, Stancal, Sun, and Eastern States. 
Comments from this group are that the plan is “grossly 
unfair” and “astonishing.” Atlantic announced its intention 
of withdrawing from the program. 

Due to gain from the change are Standard of New Jersey, 
Standard of Ohio, Standard of Indiana, Sunray Mid-Con- 
tinent, Texaco, and Conoco. Swearingen of Standard of 
Indiana hails the program as “a tremendous advance.” 

Associations are divided in the controversy. Some say it 
is much better, but others point out that the West Coast 
should have been included in the program. 


Egypt Buys More Russian Oil 

Egypt's imports of Russian oil and oil products reached 
record levels in 1957, according to Vneshnyaya Torgovlya 
(Foreign Trade). Official Soviet figures show that the USSR 
delivered 5,700,000 bb! of oil products and 2,400,000 bbl 
oil to Egypt last year. In 1956, Russia delivered 4,700,000 
bbl oil products and 3,700,000 bbl crude to Egypt. Totals 
for 1955 were 1,300,000 bbl and 1,200,000 bbl, respec- 
tively. 

Oil and oil products accounted for about 32 percent of 
the total value of Soviet exports to Egypt last year—by far 
the largest item. Russia noted that it was the “contractor” 
for 37 percent of all Egyptian oil imports in 1957. 

The Soviet Union also sharply increased its oil trade 
with Syria—the other member of the United Arab Republic 
—in 1957. Petroleum products represented 24 percent of 
Russian exports to Syria last year, totaling about 4,200,000 
rubles ($1,050,000 at the official rate of exchange). 





Meetings 





Oct. 15-17—NACE, north central region meet- 
ing, Cincinnati, O. 

Oct. 16-17—AIME, Southern California Petro- 
leum Section, fall meeting, Biltmore Hotel, 
Los Angeles, Calif. 

Oct. 16-19—Permian Basin Oil Show, Odessa, 
Tex. 

Oct. 19-21—National Assn. of Oil Equipment 
Jobbers, annual convention and trade show, 
Adolphus Hotel, Dallas, Tex. 

Oct. 20-24—NACE, annual conf. & exhibition 
of South Central Region, Roosevelt Hotel, 
New Orleans, La. 

Oct. 22-24—Purchasing Agents Assn. of Tulsa, 
petroleum industry purchasing management 
seminar, Western Hills Lodge, Wagoner, 
Okla. 

Oct. 22-24—API Committee on Disposal of Re- 
finery Wastes meeting, Statler Hilton Hotel, 
Dallas, Tex. 

Oct. 23—AIChE, 1958 All-Day Symposium, Stat- 
ler Hotel, New York City, N. Y. 
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Oct. 23-24—WPRA, El Dorado regional tech- 
nical-industrial relations meet, Rufus Garrett 
Hotel, El Dorado, Ark. 

Oct. 23-24—Rocky Mountain Oil & Gas Assn., 
annual fall meeting, Town House Motel, 
Omaha, Neb. 

Oct. 23-25—National Society of Professional 
Engineers, fall meeting, St. Francis Hotel, 
San Francisco, Calif. 

Oct. 26-31—American Institute of Electrical 
Engineers, general meeting, Pittsburgh, Pa. 

Oct. 27-28—IPAA, annual meeting, Statler Hil- 
ton Hotel, Dallas, Tex. 

Oct. 27-29—National Lubricating Grease In- 
stitute, 26th annual meeting, Edgewater 
Beach Hotel, Chicago, Ill. 

Oct. 31I—NGAA, Southern regional meeting, 
Carlton Hotel, Tyler, Tex. 

Nov. 6-7—AAPG, Pacific section, annual meet- 
ing, Los Angeles, Calif. 

Nov. 10-13—API 38th annual meet, Conrad 
Hilton Hotel & Palmer House, Chicago, Ill. 

Nov. 17-19—-NACE, western region meeting, 
Los Angeles, Calif. 

Nov. 19-21—Society of Petroleum Engineers, 
Locol Sections, Venezuela. 

Nov. 21—NGAA, Panhandle Plains regional, 
Herring Hotel, Amarillo, Texas. 


Nov. 28-Dec. 4—Electronic Computer Sympo- 
sium and Exhibition, Olympia, London, Eng- 
land. 

Nov. 30-Dec. 5—ASME, annual meet, Stotler & 
Sheraton-McAlpin hotels, New York City, N.Y. 

Dec. 2-4—The Asphalt Institute, annual mem- 
bership meeting, Shoreham Hotel, Washing- 
ton, D. C. 

Dec. 3-5—API Oil Information Commitiee meet- 
ing, Waldorf-Astoria Hotel, New York City, 
N.Y. 

Dec. 7-10—American Institute of Chemical En- 
gineers, Gnnual meeting, Netherland Plaza 
Hotel, Cincinnati, O. 


1959 

Jan. 23—NGAA, Okichoma regional meeting, 
Biltmore Hotel, Oklahoma City, Okla. 

Feb. 9-11—AAPG, Rocky Mountain Section, 9th 
annual meeting, Civic Auditorium, Albuquer- 
que, N. M. 

Feb. 15-19—AIME, annual meeting, Sir Francis 
Drake Hotel, San Francisco, Calif. 

Feb. 16-19—AAPG-SEPM, 44th annual meet- 
ing, Memorial Auditorium, Dallas, Tex. 

Mar. 1-5—ASME, gas turbine power conference 
& exhibit, Netherlands-Hilton Hotel, Cin- 
cinnati, O. 
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Good Wells Make Good News 


A Monthly Report of Successful Well Treatments 


October, 1958 


Acidizing has come a long way since its use was limited to wells producing from simple 
limestones. Today, Dowell offers acids for many kinds of formations, from fast-reacting 
vugular or fractured limestones to slow-reacting dolomites and dirty sandstones. In addi- 
tion, acids are available with addition agents designed to remove or prevent nearly every 
kind of permeability block. Here are four recent examples of special Dowell acidizing jobs: 


® Beaver County, Oklahoma. (New Gas Well) This well was completed through 
perforations into the Chester lime from 6869 to 6927 feet. Two Dowell treatments 
were used. First, 1000 gallons Mud Acid was pumped down the casing to clean up 
perforations. In the second treatment, 20,000 gallons low-surface-tension acid was 
pumped down casing at 40 bpm. Treating pressures during last treatment ranged 
from 1550 down to 1000 psi. Before treatments well tested 3660 mcfd. After Mud 
Acid, it tested 20 mmcfd. Following the final acid treatment, it tested 78 mmcfd. 


® Alberta, Canada. (Old Oil Well) This well was originally completed in 1950. The 
producing formation was the D2, and completion was open hole from 5000 to 5040 
feet. Well had produced about 90,000 barrels of oil in eight years; but, at this point, 
production was nil and fluid level in the well was only 65 feet. The producer then 
had Dowell acidize using 5000 gallons Retarded Acid. Average injection rate was 
5 bpm at pressures ranging from vacuum to 2200 psi. One month after treatment, 
production had leveled off at 100 bopd flowing. Gas-oil-ratio was 250. 


& Big Horn County, Wyoming. (Old Oil Well) This well had been producing from 
the Tensleep formation and was re-completed in the Embar lime. Laboratory tests 
of produced fluid indicated severe emulsion problems. Formation samples contained 
substantial quantities of sulfates. Dowell suggested an acid with a demulsifying agent 
plus calcium chloride. The demulsifying agent was proposed to prevent tough 
emulsions from forming. The calcium chloride was used to keep the acid from 
dissolving and re-precipitating formation sulfates. Well was treated with 6000 gallons 
acid with demulsifying agent and 17,500 pounds calcium chloride. Before treatment, 
well swabbed 2.5 boph. After treatment, well tested 22 boph — flowing. 


® Logan County, West Virginia. (Old Gas Well) This well was completed open 
hole in the Big Lime formation from 2671 to 2713 feet. It had produced little gas 
even though the offset was good. To clean up and acidize the formation, the operator 
ordered this three-stage treatment from Dowell: (1) 1000 gallons regular acid with 
Deterger® added to suspend materials blocking the formation. (2) 4000 gallons 
Retarded Acid to extend drainage area in the fast-reacting limestone. (3) 3000 gallons 
regular acid with Deterger. Well had been producing 10,000 cfd. After treatment, it 
gauged over one million cfd. Treatment costs were paid out in two weeks and entire 
well cost was recovered in fwe months. 


Let your Dowell engineer help you “tailor” an acid treatment for your well. For service 
or more information, call any of the 165 Dowell service points and offices. In Canada, 
contact Dowell of Canada, Ltd.; in Venezuela, contact United Oilwell Service. Dowell, 


Tulsa 1, Oklahoma. 
Services for the oil industry <> 


A SERVICE DIVISION OF THE DOW CHEMICAL COMPANY 














Also check larger, heavy-duty 305. On crawlers, it 
lifts up to 15-tons (based on conservative 75% 
rating) — handles % to I-yard clamshell or drag- 
line bucket, converts to %«-yard shovel or hoe. 
Tractor-type crawlers, independent traction op- 
tional. Koehring 305 also available as a 25-ton 
lift crane on truck, or 18 m.p.h. Cruiser mounting. 





~ wie 


TONS 








Works and runs on fast schedule 


On lifting and material-handling work, 
where distance between jobs is a problem, take 
advantage of the high-speed mobility, and extra 
capacity of Koehring 205 truck crane. It travels 
anywhere a truck will go — can be 30 or 40 miles 
from “here” in less than an hour. 


With one of these mobile cranes, you’re equipped 
to lift any load up to 15 tons (based on 85% of 
tipping load). For high lifts, 25-foot boom can 
be lengthened to 70 feet. For extra reach, 15 to 
30-ft. jib can be added to 65-foot boom. Stability 
of truck mounting increases the 205’s work capacity 
with every attachment. It handles ¥2 to %-yard 
clamshell or dragline buckets on a wide work- 
radius — and quickly converts to pile-driver, 
Y4-yard shovel or hoe. 


This heavy-duty 205 also is available as a 15-ton 
Cruiser® crane, or 10-ton crawler crane — with 
all standard attachments. On rubber-tired Cruiser 
mounting, you get travel speeds up to 212 m.p.h. 
— plus economical one-man operation for both 
work and travel. 


Next time you're in the market for a crane or 
excavator, look into this 205. Your Koehring 
distributor has complete facts and figures that 
will interest you. See him soon or write us. 





FOR FURTHER INFORMATION ON 
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Tricky Statistics 


The population of this country is 160 million, but there 
are 62 million over 62 years of age, leaving 98 million to 
do the work. People under 21 total 54 million, which leaves 
44 million to do the work. Then there are 21 million 
who are employed by the government and that leaves 
23 million to do the work. Ten million are in the Armed 
Forces, leaving 13 million to do the work. Deduct 12,800,000 
housewives, who actually do nothing but housework, and 
that leaves 200,000 to do the work. There are 126,000 in 
hospitals, insane asylums, and the like, and that leaves 
74,000 people. 

But 62,000 of those are derelicts or others who will not 
work, so that leaves 12,000 to do the work. 

It may interest you to know that there are 11,998 people 
in jail, so that leaves just two people to do all the work. 
And that is you and me, and, brother, I’m getting tired of 
doing everything myself. 


Does U. S. Promote Monopoly? 


The oil industry is one of the victims of “Monopoly in 
America” (The Macmillan Company, New York) by Dr. 
Walter Adams, associate professor of economics at Michi- 
gan State University and Dr. Horace M. Gray, professor of 
economics at the University of Illinois. 

The publishers promote this as a challenging book with 
a refreshingly realistic look at the problems of the govern- 
ment policy toward business. 

The authors managed to get in most versions of criticisms 
about the oil industry. “The depletion allowance amounts 
to a perpetual grant of immunity from the federal corpora- 
tion income tax within the 50 percent of net revenue limi- 
tation.” 

Another familiar remark is the statement, “If the govern- 
ment were truly concerned with conservation, it would lift 
the present restrictions on oil imports.” After taking that 
whack at the independents, the book concerns itself with 
“the international oil trust” naming the five companies in an 
anti-trust suit filed in 1953. In other words, the authors 
have managed to step on nearly all segments of the oil in- 
dustry. Nevertheless this is advised reading. You can't 
argue a case if you don’t know the opposition’s arguments 


It is in the essence of things that from any fruition of suc 
cess shall come forth something to make a greater struggle 
necessary ...Walt Whitman 


Staff Meets Line Promotion 


Several companies have changed their organization 
charts in order to give more recognition to their scientists 
and engineers. They know that research engineers and 
scientists have left their specialized work to get into the 
administrative side of company business in order to step 
up in the firm. 

Latest company to inaugurate a new plan for promotion 
and recognition of outstanding research scientists is Con- 
tinental Oil Company. The announcement that this would 
be tried in the company’s Development and Research 
Department of Ponca City, Oklahoma, was announced by 
E. R. Baker, department manager. 

“The program insures equal advancement opportunities 
for Conoco’s true researchers who prefer to stay in their 
chosen scientific field rather than take line assignments and 
assume administrative and supervisory responsibilities,” 
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said Mr. Baker. “We feel it will provide us with another 
important tool to help our research program maintain its 
healthy growth. 

“Under the plan, scientists will be appointed to new 
research positions on the basis of their creative ability and 
their scientific contributions to the company,” he added 
“The positions are comparable to the top supervisory posi- 
tions in the department and will enable outstanding scien 
tists to realize long range career opportunities in the fields 
in which they were trained. 

“Now, with this new technical advancement ladder, 
Conoco can assure the scientist working solely in the scien 
tific field the same opportunities for advancement as his 
counterpart who chooses the supervisory or administrative 
route.” 

Under the program, the new titles of Research Associate, 
Senior Research Associate and Research Fellow have been 
established in Conoco’s development and research depart 
ment. The Research Fellow is comparable to the super 
visory position of Division Director. The plan also pro- 
vides that additional positions may be created at the top 
of the advancement ladder. 


Above and Beyond Business 

The Union Oil Company of California’s company mag- 
azine “Seventy-Six,” edited by Thiel D. Collett, reports one 
of the nicest gestures we’ve heard of for a long time. 

Called Operation Friendship, it includes visits to the 
homes of all those retired from the company’s Oleum re- 
finery. If they were too far away, of course, letters were 
sent. Supervisors gained information about all of the 143 
retirees. Each one was invited to an “Old-Timers Day” down 
at the refinery and each was given a bound year-book with 
the names, addresses, retirement date, physical condition, 
hobbies, interests, etc., of all 143 men contacted. 

Some of the busiest men in Union Oil Company handle 
Operation Friendship but that is usually the case—the busi- 
est people find time to do extra curricular projects. In this 
case benefits have been rewarding to the energetic super 
visors and to ill and lonely retirees, as well as the happy 
healthy ones who like to talk about their old jobs and see 
their old friends again. As you can imagine, it has warmed 
the hearts of their families and communities. It is an opera 
tion that gains friends everywhere 


To Every Oil Man 


Every phase of road construction and the highway trans 
portation field, from modern technological developments 
like the use of electronics in surveying, to fundamental 
topics, to the development of a national highway system 
will be covered when the world’s foremost road experts 
gather at Mexico City, Mexico, October 26-31, for Inter 
national Road Federation's III World Meeting. 

IRF is a non-profit service organization which promotes 
world roadbuilding through its member road associations 
in 64 nations in the free world. More than 50 nations will 
be represented by their best road authorities, top govern 
ment officials and prominent business leaders. 

Although in this meeting not one mention is made of the 
petroleum industry, it is still one of the most important con- 
ventions so far as our industry is concerned. The biggest 
limiting factor on wide travel in the United States, in Can 
ada and down through South America is lack of roads. When 
the international highways of the world are expanded and 
strengthened, the petroleum industry must be prepared to 
supply a surge of demand 
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Polyester and Phenolic Resins Plant — Toledo, Ohio 
Plastics and Coal Chemicals Division, Allied Chemical Corporation 


COORDINATION 
® O U N bi S The Plastics and Coal Chemicals Division required installation of 


its new Polyester and Phenolic Resins facilities without plant 
shutdown or interruption of other production. 


Synchronizing its operations with those of the client, Catalytic 
completed the job as required . . . ahead of time and under 
the budget. 


With Catalytic—On Time—On Budget is far more than just a slogan. 


Philadelphia 2, Pennsyivania 
New York, New York 
Baton Rouge, Louisiana 
Toledo, Ohio 
Tulsa, Oklahoma 
in Canada: Catalytic Construction of Canada, Limited; 
Sarnia, Ontario; Toronto, Ontario; Montreal, Quebec 


Catalytic On-Time . . . On-Budget Services 


the metallurgical, chemical, petrochemical and oil 


for 
refining industries: Project Analysis, Process Development 
Process Design; Economic Studies; Engineering; Pro- 


curement, Construction 
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WHERE IS EVERYBODY? 


Relays click . . . motors whir . . . lights flash 

. . valves open and close. With a minimum of 
human attention, the modern refinery practically 
thinks for itself. Basic to this complex, continuous 
processing are dependable valves. Where opera- 
tion must be foolproof, where shut-off must be 
positive every time, most refinery engineers have 
standardized on Rockwell-Nordstrom lubricated 
plug valves. Why? Smooth, easy quarter-turn 
operation and pressurized lubricant sealing mean 
shut-off that can be counted on day after day 

. . year after year. Rockwell-Nordstrom is the 
original and world’s most complete line of lubri- 
cated plug valves and plug valve lubricants and 
accessories. Write for complete details. Rockwell 
Manufacturing Co., Pittsburgh 8, Pa., Canadian 
Valve Licensee: Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 


<iROCKWELL®© 


MANUFACTURING COMPANY 
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For full-range control 
of flow and liquid level 


... there are now three HONEYWELL Differential Converter models 


] For measuring gas and water flows: The new model has a range of 0-5 to 0-25 
inches of water. It can also be adapted to the measurement of specific gravity of 


liquids in open tanks. 


For measuring liquid level in closed tanks: One model has a range of 14 to 50 inches 
of water, with maximum suppression of 75 inches. Another model, with a range 


of 50 to 200 inches of water, has maximum suppression of 200 inches. 


3 


A mercuryless remote pneumatic transmitter 
with a range that is continuously adjustable be- 
tween 0-5 and 0-25 inches of water has just been 
added to the Honeywell Differential Converter 
line. Now you can choose a standard trans- 
mitter for any range from 0-5 to 0-1000 inches 
of water . . . a choice of ranges offered by no 
other manufacturer. 


The Differential Converter measures gas and 
liquid flow or liquid level with accuracy within 
+1°j,... and with rapid response, upscale and 
down. Range is continuously adjustable in the 


@ REFERENCE DATA: Write for Bulletin 2290-1, “Differential 
Converter Liquid Level Transmitter’’; Catalog 2321, ‘Flow Meters," 
and Specitication 248, ‘Differential Converter Flow Transmitter." 
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For measuring flow and liquid level in open tanks: Two models with ranges from 
0-20 to 0-200 inches of water differential and 0-100 to 0-1000 inches. 


field, without parts change, and field calibration 
check is easily accomplished with weights. Air 
consumption is extremely low. 


Compact and lightweight, these transmitters 
can be mounted anywhere. They’re ideal com- 
panions for Honeywell Tel-O-Set miniature 
instruments. Call your nearby Honeywell sales 
engineer for details. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


Honeywell 
Fins we Coutiol 
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KEEP THIS OUT OF 
FLOOD WATER 





Self-cleaning JET STRAINERS put clean water in 
formation...more oil in the tank. 


Clean water is a must for successful water-flooding. 
Injection water containing sand and other solids can 
form a permanent block in the formation. Workovers 
to remove the solids from the well bore do not always 
restore free circulation since a portion of the solids 
may enter and penetrate the formation. Additional 
horsepower is then required to force the flood water 
through the obstruction. It all adds up to a more 
expensive, less effective water-flood operation, 


The T-C Jet Strainer has proved most successful 
in removing solids from flood water. Using a bare 
100-mesh screen, it removes solids down to 31-micron 
particle size. With diotomite filteraid, it removes 
sub-micron solids even algae and bacteria 


But that’s only part of the story. T-C Jet Strainers 
can be cleaned and returned to service in less than 


five minutes. They never require backwashing. Push 
a button and revolving jets go into action, scouring 
the screen and flushing the solids out of the strainer 
A pressure-differential gauge notifies the operator 
when the strainer needs cleaning. The cleaning opera 
tion may be made completely automatic, if desired, 
with electronic controls of the operator s choice 

Gallon for gallon of strainer capacity, T-C Jet 
Strainers cost far less than ordinary sand filters, yet 
they do an infinitely better job 


Got a water-flood in process or planned Let 
us send you full particulars on the T-C Jet Strainer 


Write or wire 


THORNHILL-CRAVER CO. 
P. O. BOX 1184 e HOUSTON, TEXAS 


SELF-CLEANING 


RR: 





moisture problems 


with gases or liquids? 


These economical CEC moisture measuring 
instruments deliver precise readings ... immediate 


response. Available for delivery now! 





All CEC Moisture Monitors and Accessories are fully guaranteed and 

backed by CEC’s field service. The 26-301 and 26-302 monitors 

are absolute measuring devices. Both are highly portable for field use. 
The 26-310, designed for continuous in-plant measurement of 

water vapor in process streams, assures precise regulation of sample 

flow under rugged process plant conditions. 

It is ideal for remote recording and control. 


Custom designed monitoring systems... 


CEC’s wide experience in the design and manufacture of moisture 
measuring devices enables thorough evaluation and specific handling 
of unusual or especially difficult moisture problems. For additional 
information, contact your nearby CEC sales and service office. 


Some of CEC’s standard accessories that 
tailor basic models to specific applications . . . 


SAMPLE BY-PASS Cart. No. 26-011 
Indicates sample flow through the monitor, assures fast 
response of the external sample system Price $70 


BATTERY PACK Car. No. 26-012A 

Permits operation of portable monitors where 

line power is not available. Unit can be 

attached or removed quickly Price $35 


SAMPLE VAPORIZER Car. No. 26-013 

Enables monitor to measure moisture content of 

refrigerant gases or liquids and other 

similar gases and liquids Price $260 


{fnalvucal.& Control Instrument Dir 


Consolidated Electrodynamics 


300) North Sierra Madre Villa, Pasadena, Califor 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


For employment opportunities with this progressive company, write Director of Personnel 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 


FOR THESE 


e Moisture 


WRITE 
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here's why 





Here comes a good bit... and 


Reed Three Cone “Y” Bits are the latest developments in Reed's 


thirty-seven year history of designing and producing rock bits. The Reed “Y” 


Bit that is making hole for you today is the result of hundreds of thousands 
of man hours of research, engineering and technical effort spent 
by Reed Research and Engineering. 

Reed research facilities are located in two large buildings at the 
Houston plant. They include complete metallurgical and chemical 
laboratories, mechanical testing apparatus, experimental heat treating 
facilities and an experimental machine shop. Laboratory drilling 
rigs that can apply loads of 100,000 Ibs., at rotating speeds up to 
500 rpm, with pump pressures to 5,000 psi, test full size 
bits on rock samples from all over the world. 

Metallurgists, chemists, designers, engineers work 
as a team to develop a product that is produced 
to precise standards by skilled technicians in 
Reed’s manufacturing plant. The compound benefit of 
Know-how in design, development and manufacturing 
is a rock bit that is uniform in quality, 
bit after bit after bit 

Proved in the field for four years, 
the Reed “Y” Bit is the bit that will dig. 

You can’t run a better bit. 


Reed Roller Bit Company a2 


Houston 1, Texas 
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7 GASO PUMPS © 


FOR THE 


The pumps that move the crude from the gather- 
ing lines to the main line of the fifty-million dollar 
Four Corners Pipe Line are GASO Pumps. In all, 
Gaso has supplied the line with 19 pumps in models 
to meet the individual requirements at the feeder 
stations and in the Kingman and Corona pressure 
reducer stations. Typical feeder station installations: 

At Aneth: Figure 2652 Gaso Duplex Piston 
Power Pump (4" to 7%" x 12"). 

At Arrowhead, Desert Creek, Rice, Little Mesa, 
Bluff, and East San Juan: Figure 1849 Gaso Duplex 
Piston Power Pumps (2'%" to 4” x 10"). 

Gaso Fig. 2652 Pump handling approximately 900 barrels per hour 

At Ratherford and White Mesa: Figure 1550 at the Corona pressure reducing station of the Four Corners Pipe 
Gaso Duplex Piston Power Pumps (2'2" to 5" x 10°). Line. Powered by a 200 HP electric motor, operating at 78 RPM 

At McElmo Creek, Ratherford, San Juan, White 
Mesa, West Aneth and East Aneth: Figure 1753 
Gaso Duplex Piston Power Pumps ( 4" to 742"x 10"). 

The Gaso line includes many types and sizes of 
duplex piston and triplex plunger pumps with moly- 
iron, steel, and bronze fluid ends for handling crude 
oils, petroleum products, and salt waters under a 
wide range of capacity and pressure requirements. 


May we send you our latest catalog, just released? 


DISTRIBUTORS 

Farmington, N. M.—Gaso Pump & Burner Mfg. Co. 
Shreveport, La.—W. L. Somner Co. 

Odessa, Texas—W. L. Somner Co. 

Brookhaven, Miss.—W. L. Somner Co. 

Tinsley, Miss.—W. L. Somner Co. 


Hobbs, N. M.—W. L. Somner Co. 
Houston, Texas—Peddlers, Inc. 

Wichita Falls, Texas—Pump Engineering Co. 
Evansville, Indi H Equipment Co., Inc. 


long Beach, Calif.—Power Pumps, Inc. > 
Casper, Wyoming—tufkin Foundry & Machine Co. for every oil indust ry need 


Edmonton, Alberta, Canada—tufkin Machine Co., Ltd. 


Another Four Corners installation, Fig. 2249 
Gaso Duplex Piston Power Pump operated by 15 HP electric motor 





GASO PUMP & BURNER MFG. CO. « 901 E. First St., Tulsa, Okla. © Export Office: Empire State Building, New York, N. Y. 





NEW CONCEPT FOR 
ENGINEERING MANAGEMENT 


‘‘Management by Objective’ replaces more intangible methods, 
sets definite goals and suggests reliable controls...A very 
concise technique that will appeal to the astute engineer 


Howard P. Mold 


A GREAT DEAL of the attention of 
any manager must of a necessity be 
devoted to the thousands of specifics 
and details, usually of a technical na- 
ture, which come to him for decision. 
Decisions on any one or all of these 
problems are too frequently made with- 
out reference to the fundamental ob- 
jectives which the manager is responsi- 
ble for accomplishing. The manager, of 
course, is responsible for “seeing to it 
that things get done” — whatever this 
means to the individual manager. This 
usually constitutes a fond hope rather 
that a specific working tool. 

So somehow we must provide the 
manager with necessary, valid funda- 
mental assumptions, principles or goals 
to use as standards against which to 
evaluate the validity and wisdom of his 
decisions. 

There has been developed recently 
a new concept in management or we 
might better say, a better formulated 
concept, called Management by Ob- 
jective. This concept is a very valuable 
tool to be used as a concept for decision 
making and parenthetically for man- 
agement development. 

Without defining at this point what 
we mean by “Management by Objec- 
tive” let us proceed to an examination 
of some of its details and principles so 
we may better understand the defini- 
tion later. A recent fine addition to 
the library of management books is a 
volume by Edward Schleh titled “Suc- 
cessful Executive Action.” On page 4 
Mr. Schleh says: 

“Anything that is done in your com- 
pany is worthless if no action results. 
But the action must be positive — ac- 
tion that improves the overall wel- 
fare of your company. Sometimes this 
is hard to get. In any company, you 
need push to get over the basic inertia 
that prevents action. Men seem in- 
clined to let things stand. The status 
quo is comfortable. One of the biggest 
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problems of an executive is to jar this 
comfort and get action. Sometimes the 
problem is to steer discussion over into 
action. Sometimes, many things are dis- 
cussed, many problems are reviewed, 
but nothing happens. An executive 
must find ways to get all discussions, all 
conferences, all contemplation into 
constructive action. To start with, plan 
for action. Very often we don't get ac- 
tion because we haven't met some of 
the basic requirements of action.” 

Mr. Schleh in this statement has 
made it very clear that action will not 
result except that it be planned. So 
where do we start our planning? 


Progress as a Goal 

Most people if they were asked for 
their opinion of progress would un- 
doubtedly say, “we must have it.” 
America is the land of opportunity. We 
continually need improvements in our 
standard of living. Our defense forces 
cannot be trained and equipped to fight 
the last war. A business and industrial 
concern must have better manufactur- 
ing methods, better accounting meth- 
ods, etc. 

Now when we ask these same peo- 
ple what is progress, they find it diffi- 
cult to define. Let us suggest a defini- 
tion. Progress is a change for the bet- 
ter. Most people agree. But when we 
point out, in haste, that to have pro- 
gress, an individual, a company or any 
organization must change, then we ar- 
rive at a parting of the ways. 

The greatest number of people don’t 
want to change. What they really want, 
are the benefits that flow from change 
without having themselves to change. 
Resistance to change is one of the most 
significant problems in any organiza- 
tion at any level and in any time period 
for it works against progress or im- 
provement. There is no more important 
concept for a manager to understand 
and no more important area where he 


must have skill than in dealing with 
this very normal resistance to change. 

Let us now discuss more specifically 
a manager's basic responsibility and see 
how this concept of resistance to 
change relates. 


Fundamental Job of Manager 
It is not difficult to get philosophical 
agreement that a company is in busi- 
ness to make a profit. It would then 
seem to flow naturally that a manager's 
job is to see to it that his organization 
makes a profit. However, management 
philosophers have recently pointed out 
to us that the two-fold job of a man- 
ager might be better stated as follows: 


1. To minimize losses, then maxi- 
mize profits 
2. To perpetuate the enterprise 


A careful examination of these two 
objectives makes clear that no organi- 
zation can move into action on a new 
product line, the opening of a new fac- 
tory, etc., and initially make money. As 
a matter of fact it seems quite obvious 
that in the beginning there will be many 
expenditures which are losses. The 
manager's job then is to see to it that 
the amount of the loss and the time 
period in which the loss is sustained 
are kept to an absolute minimum 

If this minimization of loss and maxi 
mization of profit is to be carried on 
over a long time period, it means that 
the organization must be perpetuated 
and be kept healthy and growing. Gen- 
erally an organization grows relative to 
the industry in which it finds itself. It 
is possible for any business organiza- 
tion to maintain its dollar volume and 
its same percent profit, and yet, when 
these are compared to the general in- 
dustry and economic trends, they can 
actually be moving backward. 

Perpetuation of the enterprise then 
becomes a major objective if profits are 
to be maintained in the future. This 
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objective, while really a part of the first 
objective, is stated separately because 
perpetuation of an enterprise is: 

1. So critical, 

2. So difficult, 


3. Takes place over a long period 
of time, 


4. Probably will not happen unless 
carefully planned for. 


Few people in an organization are 
very happy about cooperating with 
programs of cost reduction and meth- 
ods improvement. Similarly there are 
not many people in any organization 
who will voluntarily spend the neces- 
sary large amounts of time to improve 
their capacities to perform on higher 
level positions in the future. 

Yet the manager must see to it that 
these things take place or his organiza- 
tion will make no progress. It is be- 
cause the manager is so vitally con- 
cerned with the achievement of these 
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FIG. 1. A Definition of Management. 


two fundamental objectives that he 
must be concerned with resistance to 
change. 


Definition of Management 

Management has been described as a 
cycle of thought and action for the suc- 
cessful completion of any project. (See 
Fig. 1.) 

Management may also be defined as 
the direction of an activity, usually in- 
volving people, for the successful 
achievement of pre-identified results. 
Both of these definitions are perfectly 
usable. If we carefully examine them 
we find that we can develop a major 
tool to provide the basis for managerial 
control of his operation. If we re-define 
the word thought as “planning” and the 
word action as “execution,” then ex- 
pand, we develop a new tool called a 
management matrix. (See Fig. 2.) 


Management Functions 

The seven functions which consti- 
tute planning and execution may be 
defined as follows: 

1. Planning. Planning is the process 
by which objectives are identified and 
the details of “how” are spelled out. It 
provides for detailed descriptions of an 
effective means of accomplishment. 
Planning is divided into two parts 

identification of objectives and 
programming. 


(a) Identification of objectives. This 
is the process by which the over- 
all responsibility of the man- 
ager is delineated into the in- 
dividualized statements of what 
is to be accomplished. Each 
statement must begin with the 
word “to,” must include an ac- 
tion verb describing what is to 


FIG. 2. Management Matrix. 


Company Function 
| > 
Areas 


PLANNING 


A. IDENTIFICATION 
OF OBJECTIVES 


B. PROGRAMMING 
EXECUTION 

C, STAFFING 

D,. ADMINISTRATION 

E. COORDINATION 

F. SUPERVISION 


G. EVALUATION 
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FINANCIAL 1 


TECHNOLOGICAL 2 
PRODUCTION 
MARKETING 4 
PERSONNEL 5 


be done and must also identify 
results. 


Programming. Programming is 
the process of spelling out the 
means to be followed in the ac- 
complishment of the objectives. 
Another way of putting it is that 
the objectives are the “what” 
and the programming is the 
“how.” It frequently happens 
in the area of quota and sales 
program that the programming 
portion becomes objectives for 
some of the other areas. 

2. Execution. Execution is the area 
of “doing” as opposed to the area of 
“planning.” Execution as a manage- 
ment function may be divided into 
staffing, administration, coordination, 
supervision and evolution. 


(c) Staffing is the process of identi- 
fying the amount and quality of 
manpower relative to the pro- 
gram described above. It spells 
out the manpower necessary to 
accomplish each individual por- 
tion of the program and is fre- 
quently described in terms of 
numbers of man hours to ac- 
complish the given part of the 
program. It gives clues as to 
what types of training will be 
necessary and what kinds of 
personnel must be employed to 
accomplish the program and 
thus the objectives. 
Administration. Administration 
is the process of identifying 
those instructions, forms, ac- 
counting procedures, statistics 
and materials which are neces- 
sary to be used by the people 
identified in the staffing. 
Coordination. Coordination is 
the process of meshing the fac- 
tors of people, materials and 
program into the proper time 
and place sequence so that the 
right activities are carried out 
by the right person at the right 
time, It also involves a notifica- 
tion of interested personnel 
whose activities may be affected 
by the carrying through of the 
program or whose cooperation, 
active support or interest may 
be required. 

(f) Supervision. Supervision is not 
to be confused with work direc- 
tion. Work direction is one facet 
of supervision and it is usually 
thought of only as the giving of 
instructions for specific portions 
of any work task. Most people 
in any organization are self- 
supervised, therefore, the pro- 
cess of supervision is essenti- 
ally one of training of man- 
power and of exercising leader- 
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FIG. 3. Adaption of Top of Management Matrix to 2 Sales Organization. 
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Research 
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_ sign (Customer level) 


Territory Coverage 
Customer Training 
Service & Repair 


Territory Analysis 
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_ Forecasting 
New Products 
New Markets 

Advertising 


ship. Under this function the 


necessary training for the man- 
power identified under staffing 
is provided for. 


Evaluation. Evaluation is the 
process of comparing results 
achieved against objectives 
identified in 1 (a) above. Here 
the various tools and statistics 
developed in 2 (d) are used. 
Evaluation is not a process of 
measuring alone, but rather the 
process of comparing measured 
results against identified ob- 
jectives. It should be empha- 
sized that there is a sharp dif- 
ference between evaluation and 
measurement. Measurement is 
the process of comparing some- 


PERSONNEL & 
ORGANIZATION 


quipment 


Transfers 


~ 
4 


Office E 
Compensation 


Morale 


Housekeeping 
Organization 
Assignments 


Automobiles 
Installation 
Training 
Selection 
Promotion 
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thing against the standard. 
Evaluation implies value judg- 
ment as to whether or not the 
results are satisfactory. 


The company functional areas may 
be defined as follows: 


1. Financial. All of those areas of 
an organization which relate to the gen- 
eral problem of the securing of monies, 
their control and dispersement. This in- 
cludes such specific sub-areas as credit, 
budgets, accounting, etc. 


2. Technological. All those areas of 
the company relating to its basic 
science or art. An advertising organiza- 
tion’s technological area consists of 
the basic art of persuading people to 
points of view using verbal, written, 
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Pricing 


ENGI- 
NEERING 


FINANCING & 
STATISTICS 


Equipment Developments 
Applications 


Capital Expenditures 
Designing Systems 


& Estimating 


Quota 
Indirect Costs 


Direct Costs 
Donations 
Control 


musical 
area of 


pictorial and arts. The basic 
technological a company like 
Minneapolis-Honeywell is science and 
engineering. 


3. Production. All those 
relating to the taking of the basic de 
sign developed by the technological 
area and converting it into 
products, devices, components, etc 


activities 


saleable 


4. Marketing. All those areas relat 
ing to the delivery of the product pro 
duced by the production area into con 
sumers hands in exchange for monies 
This includes such specifics as direct 
sales, advertising, market research, etc 


5. Personnel. Includes all those 
areas relating to the securing of man- 
power, its development and proper or 
ganization and utilization. This in 
cludes such specifics as recruiting, 
selection, manpower development, sal 
ary administration, etc. 


Utilization of Matrix 

The management matrix 
used as the table of contents 
planning book. The manager sits down 
and develops Chapter | by identifying 
all of the specific objectives in the 
financial areas. 

His Chapter 2 
program, including time, as to how he 
is going to accomplish each of the speci 
fied objectives. When he has completed 
1-7 he begins Chapter 8 with a speci 
fic identification of 
technological area 

Obviously the structure of the basic 
matrix must be tailored to the needs of 
different organizations. 
example of the conversion of a man 
agement matrix for the purposes of a 
sales organization ” > 


may be 
for a 


sonsists of a detailed 


objectives in the 


Fig. 3 is an 
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Control 

Achievement of the specific objec- 
tives for any given time period as laid 
down in the management matrix must 
be related to the problem known as 
“control.” The problem of control may 
be described as follows — “how can 
the responsible executive know at any 
given moment in time that each em- 
ployee is doing his activities in such a 
way that when combined with the activ- 
ities of all other employees — they will 
produce the objectives identified in the 
management plan.” 

In a negative way the problem can 
be identified as being even more criti- 
cal. How can the responsible executive 
know at any given moment and time 
that each employee is not doing those 
things which will work against the 
achievement of the results. 

In developing the solution we can 
use the following sequence. 


1. To control the manager must 
know what is going on. 

2. To know what is going on he 
must have facts. 


3. To have facts he must be able to 

measure. 

Anything less than measurement 
produces only estimates or opinions. 
This means then, that in order to ac- 
complish the seventh management 
function — evaluation, the manager 
must have skill and willingness in the 
area of measurement. In this connec- 
tion then an employee appraisal plan 
is nothing more than a tool to measure 
the performance of employees. 

We can define control as the process 
of making adjustments in the mechan- 
isms for which you are responsible, 
within limits, in such a way, that pre- 
identified results are accomplished. 
Control implies, however, the control 
of people. A measuring system never 
can control an operation. 

Most significant step in controlling 
an organization is the identification of 
objectives as discussed above. The sec- 
ond major step in exercising control is 
through the process of delegation. Dele- 
gation may be defined as telling people 
what results they are to accomplish (in 
specifics) and the limits within which 
they can work. If to these two steps we 
add a technique for upward reporting 
we accomplish about everything we can 
in the control of an organization. 

There never will be, of course, any 
substitute for managerial judgment as 
to whether results observed fall far 
enough outside the limits established to 
make it necessary to make adjustments 


Definition 

Management by Objective as a con- 
cept may be stated “if a manager can- 
not and does not in advance of the time 
required for action, spell out his objec- 
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How Not to Forecast 


Crawford H. Greenewalt 


ERRORS ON THE SHAPE of things 
to come have been due in large meas- 
ure to the fact that the forecasters 
reasoned from the framework of the 
science and technology of their own 
times and could not take into account 
the revolutionary effects of the basic 
new discoveries which lay just over the 
horizon. I will mention only two in- 
stances: Thomas Jefferson, in announc- 
ing the Louisiana Purchase, felt that 
the territory might be fully occupied 
after 25 generations; i.e., along about 
2600 A.D. He could not have foreseen 
that the invention of the railroad and 
the steamboat would bring settlement 
within a few decades. 

You may recall also that Sir William 
Crookes, in 1898, foretold imminent 
starvation for the human race through 
diminishing supplies of nitrogen. From 
the point of view of the technology of 
the day, his was a perfectly valid pre- 
diction, but what he could not foresee 
was that chemistry and chemical engi- 
neering, through the fixation of nitro- 
gen from the air would, within a gen- 
eration, thrust the threat of starvation 
far back into the future. 

I must say that the science-fiction 
writers of the early days have a much 
better score than the scientists. Jules 
Verne did anticipate the submarine 
and, in his amusing story of a trip to 
the moon, he also prophesied a Sput- 
nik of sorts. But even his vivid imagi- 
nation did not foresee the airplane or 
the radio or television or the host of 
new things that we look upon today as 
commonplace. 

On balance, I think if I were to be 
forced into prophecy, I would be dis- 
posed to ignore sober scientific judg- 
ments, however eminent, and use as my 


text the last few issues of “Space Mer- 
chants” or “Galaxy” or “Astounding 
Science Fiction.” 

I once tried to come to grips with an 
acceptable forecasting alternative by 
reviewing those human needs as yet 
unfilled. But here, of course, we en- 
counter the same difficulty; in only 
slightly different guise, it is the old 
question of the egg or the hen. I doubt 
very much that many of today’s mar- 
vels were developed wholly out of 
need. I think, rather, that our need for 
new things was realized only after we 
saw what could be had. 

We fly in airplanes today not because 
we thought we needed that kind of 
transportation, but because two men, 
motivated largely by scientific curiosity, 
proved it could be done. I expect the 
same thing could be said of the auto- 
mobile, the washing machine, and even 
such minor boons to womankind as 
the Toni which, my spouse informs me. 
is a home permanent. 

It is a fortunate circumstance that 
we do not have to visualize the precise 
shape of things to come to be able to 
predict with confidence many more de- 
cades of growth and prosperity, and, 
of course, of opportunities. The past 
provides us with broad indications 
which are both sound and reliable, for 
as long as man’s curiosity persists and 
the incentives to progress are provided, 
the scientific horizons will continue to 
recede, our material benefits will con- 
tinue to increase, and any human needs 
that we are able to define will one day 
be met. 


Mr. Greenewalt, president, E. I. duPont 
de Nemours and Company, made these ob- 
servations in a speech before the American 
Institute of Chemical Engineers at Phila- 
delphia, June 25, 1958. Name of paper was 
“‘Human Achievement and the Free 
Society.” 





tives in writing in great detail he does 
not know for certain what he is doing.” 
As a consequence there can be little 
hope that his:operation will achieve the 
necessary results so that fundamental 
objectives of the organization will be 
accomplished. Management by objec- 
tive requires the following steps. 


1. Putting in writing, by functional 
area, the objectives to be accom- 
plished in terms of results. 
Laying out a preliminary pro- 
gram for each objective. 


Securing approval of the man- 
ager’s superior. 


Communicating these objectives 
to subordinates for their detailed 
programming. 

Defining the limits within which 
the subordinates can operate. 


Defining the necessary evalua- 
tion devices so that the manager 
will be able to determine per- 
iodically what are trends for ac- 
complishment. 


Management by objective provides 
every manager in every kind of opera- 
tion with necessary specific tools and 
concepts for direction and control of 
his operation. x*ee 
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The Future for Oil 


Sir Neville Gass, K.B.E., M.C. 
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In 1919 he joined Anglo-Persian Oil 
Company (as The British Petroleum 
Company was then named) and served 
in Persia until 1934, latterly as deputy 
general manager. In 1934 he was trans- 
ferred to the London office, and has 
been a managing director of the com- 
pany since 1939, being appointed 
deputy chairman in April 1956. 
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Here is an interesting analysis of oil needs in the 


United Kingdom in 1970. The same factors apply to other 


areas. . . including the contribution of nuclear energy. The 


author believes demand will double — could treble 


THE UNITED KINGDOM is one of 
the key centers of the international oil 
industry. It is a leading consumer of oil 
products with large modern refineries 
catering for home consumption and 
a considerable export market. 

It has also, through the activities of 
British oil and shipping companies, a 
very large investment in the worldwide 
operations of the oil industry. And be- 
hind this direct participation a sub- 
stantial part of the country’s industry is 
engaged in supplying the wide range of 
plant and equipment and materials 
necessary to produce, process and 
transport oil, and in manufacturing the 
even greater variety of engines and ma- 
chinery which consume oil products of 
different sorts. 

It is clearly to the advantage of the 
United Kingdom to maintain and ex- 
pand its participation in the oil indus- 
try, not only from the point of view 
of supplies of energy for the future but 
also to take full advantage of the bene- 
fits of the coming technological age. 


Coal and Nuclear Energy 

A forecast of total oil demand in the 
United Kingdom in 1970 rests upon 
important assumptions about the level 
of economic activity by that time and 
of the availability of coal and nuclear 
energy. Economic progress must be 
assumed and its continuation at the 
average post-war rate seems reasonable 
in the light of the increased productiv- 
ity that should arise from the country’s 
capital expansion. An assessment of the 
availability of coal and nuclear energy 
can only be approximate. 

If the Coal Board’s plan is accepted 
and a realistic expansion assumed in 
nuclear power stations, then on the 
basis of reasonable progress in our eco- 
nomic activity the overall demand for 
oil in Great Britain is likely in 1970 to 
be at least double that of today. 


In many other parts of the world the 
factors which determine the demand 
for oil are operating more forcefully 
and an even greater rate of increase in 
demand is to be expected. Thus the oil 
industry in the free world may well be 
faced with a demand for its products 
rising between now and 1970 by more 
than 100 percent. This is a tremen- 
dous growth to cater for and one of 
considerable potential impact on the 
British economy. 

Within this total demand for oil, 
changes in the pattern of products re- 
quired will also take place. These will 
mainly arise from developments in the 
methods of converting the energy in oil 
into useful work. Some of the factors 
in this direction are already apparent, 
others depend on the success of re- 
search within and without the oil in- 
dustry. Changes in the pattern could 
also be brought about by adjustments 
of taxation on different petroleum 
products. 

Among the factors that are apparent 
is the increasing proportion of high 
compression ratio engines in the world’s 
car population, This will lead to a 
strong demand for very high-octane 
motor spirits and a slowing down in the 
demand for lower grades. The greater 
number of jet-engined civilian aircraft 
will increase the demand for a fuel 
different from the special aviation spirit 
required for the piston-engined air- 
craft. Another factor is the dieseliza- 
tion of railways, and the certain con- 
tinuation of the existing trend toward 
the use of the diesel engine in commer 
cial road vehicles and in farm tractors, 
which will mean an increase in demand 
for gas oil. 

By 1970 the problem of adapting the 
jet engine for road use may be solved, 
at least for heavy goods vehicles, lead- 
ing to the introduction of a power unit 
which can use a wide range of fuels. 
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The diesel engine may also be de- 
veloped to accept a larger variety of 
fuels. 


Special Technical Advantages 

As nuclear energy becomes increas- 
ingly available, this should ease the 
pressure of demand for both coal and 
heavy fuel oil used for electricity gen- 
eration. But a large market will remain 
for oil products for industrial, commer- 
cial and domestic heating and for in- 
dustrial processes and power. Where it 
has special technical advantages oil-fir- 
ing will continue to be chosen by the 
consumer. 

Here it is necessary to emphasize that 
the future level of demand for heating 
oils being dependent upon economic 
activity and living standards as well as 
upon the development of nuclear power 
and the coal industry, only a small 
change in the assumptions could give a 
very different picture. 

For example, total oil demand in the 
United Kingdom in 1970 could be 
treble — not double — today’s con- 
sumption if only a marginally higher 
degree of economic activity coupled 
with a slightly lower output of coal 
(whose importance to our national 
economy is such that it is to be hoped 
that there will be no such reduction) 
and nuclear power is assumed. 

To all these factors must be added 
the increasing demands by many indus- 
tries for petroleum for further process- 
ing. Among these are the demand by 
the gas industry for oil for gasification 
and the specia! needs of the petroleum 
chemical industry. These two require- 
ments are likely to become an increas- 
ingly significant item in the future 
United Kingdom refinery output. 


Changing Pattern of Demand 

The oil industry has always been 
faced with a changing pattern of prod- 
uct demand. But the tempo of change 
looks like accelerating in the environ- 
ment of rapid technological progress 
in the years ahead. Refining operations 
will become more complex and refining 
methods and economics will face a real 
challenge. 

Such a challenge will, as in the past, 
be successfully met because the refin- 
ing of crude oil into marketable prod- 
ucts is among the most advanced indus- 
trial processes in existence. In this 
branch of the oil industry extensive 
laboratory research, continually widen- 
ing the frontiers of knowledge in many 
branches of applied science, goes hand 
in hand with the practical full-scale ap- 
plication of new techniques discovered. 

The remarkable adaptability of the 
oil industry is the result of heavy and 
fruitful investment for many decades in 
research and the future will see this 
policy continued, ensuring the develop- 
ment of the new or improved products 
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that will be in demand and of the pro- 
cesses necessary to give full refinery 
flexibility. In this sphere an important 
new tool of research is in the use of 
radio-isotopes. 

Rapid progress can be expected in 
the application of automation in pe- 
troleum refining, not only in the opera- 
tion of the individual process plants 
through improved automatic analysis 
and control instruments but to the re- 
finery as a whole. A great deal has been 
done in this respect already, but the 
use of the computer combined with 
other developments in electronics will 
result not only in improved control of 
processing but also facilitate smooth 
changes in the pattern of product 
yields. Considerable advances are ex- 
pected too in the coordination of pro- 
grams for a group of refineries to pro- 
vide the most efficient operating sche- 
dules. 

Increasing demand for petroleum- 
based raw material for the chemical in- 
dustry foreseen in the near future has 
already been mentioned. In the grow- 
ing petrochemical industry base ma- 
terials for synthetic rubbers, resins, 
emulsion paints, detergents, fibers, fer- 
tilizers and plastics and produced from 
oil. Here, too, research is intense and 
not only will many new processes be 
found but new materials may be ex- 


_. pected to be discovered. Such develop- 


ment will depend to a large extent on a 
vigorous domestic oil-refining industry 
which will ensure the supply of prod- 
ucts for further processing in a wide 
range of other industries. 


Location of New Capacity 

This will be one of the factors in de- 
ciding the location of new refining ca- 
pacity in Britain. Plans for substantial 
new capacity have already been an- 
nounced but even more than this will 
be required by 1970. The petrochemi- 
cal industry, the supply of oil and gas- 
making and developments in transpor- 
tation facilities are among the factors 
which will determine the location of 
new capacity. Major crude-oil termi- 
nals will be increasingly located where 
deep-water ports can be created to re- 
ceive the very large tankers. This is 
demonstrated by projects recently an- 
nounced to develop a number of British 
ports. 

As with most major oil-consuming 
areas, except the USA and USSR, the 
United Kingdom relies upon imports 
for the bulk of its crude oil supplies. 

Ample reserves of crude oil have al- 
ready been proved to support all likely 
world demands far beyond 1970. Some 
two-thirds of these reserves are in the 
Middle East and, unless large new fields 
are discovered elsewhere, world de- 
mand will be met here most easily. But 
the worldwide search for new oil pro- 





duction is now so intensive that by 1970 
the existing range of alternative supply 
sources may have been substantially 
expanded. Unfortunately prospects in 
the United Kingdom itself are not 
promising. However, more important 
fields have been discovered elsewhere 
in Europe and recently there have been 
promising new discoveries in the Amer- 
icas and North and West Africa, while 
in both the Eastern and Western 
Hemispheres there are still vast un- 
tested areas. 


Under-Water Drilling Techniques 

Continuing progress can be expected 
in the next 12 years in the tools used in 
searching for and developing new 
sources of crude oil. The techniques of 
under-water drilling should show a pro- 
nounced development during that 
period, thus bringing within the scope 
of oilfield exploitation considerable 
areas of the world’s continental shelf 
which only a few years ago could not 
be tested or developed commercially. 
Consequent increases in world reserves 
should be substantial by 1970. 

Research work is also being directed 
to means of increasing the yield of oil 
fields by secondary recovery. The nor- 
mal production methods of today ex- 
tract only a fraction of the oil in place. 
In. most fields considerably less than 50 
percent of the oil originally in the 
underground reservoirs is at present 
producible. To raise this percentage 
will be as effective as the discovery of 
many new fields. 

-Apart from-deposits of liquid petro- 
leum there exist vast reserves of oil 
shale in the United States and else- 
where from which petroleum products 
can be manufactured. There are also 
deposits of very heavy oils or bitumens 
which are capable of yielding most of 
the normal petroleum products in 
greater or lesser proportion. The great- 
est of these deposits, the Athabasca tar 
sands of western Canada, is estimated 
to contain a total quantity of such 
bituminous matter comparable in mag- 
nitude with the present proved recov- 
erable crude oil reserves of the Middle 
East. 

Research is being directed to the de- 
velopment of these solid and semi-solid 
sources of hydrocarbons, and 1970 
may see substantial supplies of oil being 
produced from them. 


Long-Distance Transport 

In speculating about the availability 
of oil in 1970 many unpredictable fac- 
tors are evident, but it is safe to say that 
there will be adequate raw material 
available to meet any possible demand 
for petroleum products. The Middle 
East is likely to be the largest source of 
supply provided stable trade conditions 
prevail there, but if for any reason its 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


Lowest Cost Per Horsepower /nsta//ed 


These three 660 h p. Beaird-Ingersoll-Rand packaged compre 
sor plants are among the first 18 Canadian-built units to 
delivered by Beaird International, Inc., Calgary. This ne 


Beaird subsidiary offers Canadian producers complete sale 


by 


e water 


service and available manufacturing faciliti 


Designed for a major oil company the units will serve a d 
role in gas processing and boosting. Three stages will be u 


for gas boosting and two stages will handlk propane for the 


Beaird Packaged Compressors — chilling process Anothe: example of the flexibility pe ible in 


MADE IN CANADA solving gas production problems, these compressors reflect 
Beaird’s years of ce sign and field ¢ APericnce 
With Canadian facilities, Beaird International offer 
source of responsibility from initial quotation to field service 
Beaird offices in Caracas, Venezuela serve South American 
markets. 


Wherever oil or Gas is woduced there are killed Beaird 
- } 


enginecrs to assist in finding an economical solution to ye 


Mii 
Spec ial ope rating re quirenu nts 


PACKAGED 


COMPRESSOR PLANTS 
— = THE J. B. BEA 


IRD COMPANY, INC. 


BEAIRD INTERNATIONAL, INC. SHREVEPORT, LOUISIANA 
On ( ry Vhert ( * ¢ \ 








C. E. Williams, Gulf Sales Engineer, Midland, Texas, and 
G. W. Ramsey, Assistant Plant Superintendent, inspect 
force feed lubricators on one of the modern gas engines 
at the Goldsmith plant of El Paso Natural Gas Company. 


No lubrication problems in 8 years of operation 


Since 1949, twenty-seven gas engine-compressor units developing 39,985 


horsepower at the Goldsmith plant of El Paso Natural Gas Company have 
been thriving on Gulf Security Oil. Bearing, ring and cylinder wear main- 
tenance records have been excellent. 

Insure safe, more effective lubrication protection for your compressor 
units. Specify Gulf Security ... the high quality, straight mineral oil. For 
full information, call your nearest Gulf office. 


GULF OIL CORPORATION, Dept. DM, Gulf Building, Pittsburgh 30, Pa. 
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supplies were interrupted or diminished 
it is also likely that world demand for 
petroleum products could be met from 
alternative sources, though at increased 
cost. 

The transport of oil from well to 
consumer is one of the most important 
phases of the industry, It has been cal- 
culated that, on an average 10 times 
more transportation is involved in de- 
livering oil that in delivering coal. This 
is due to the great distances through 
which oil must be moved from the U. S. 
Gulf, Caribbean and Middle East areas 
to the main demand centers which are 
principally in the heavily populated in- 
dustralized areas of the world. 

The two main methods of moving oil 
in bulk, by pipeline and tanker, are gen- 
erally complimentary, not competitive. 
Pipelines are necessary to carry oil 
from the fields to seaboard and some, 
such as those serving the land-locked 
fields in North Iraq and Canada, repre- 
sent an enormous fixed investment. But 
generally the most economic way of 
moving oil thereafter is by tanker al- 
though, with expanding demand, pipe- 
lines will be increasingly used to carry 
crude oil and products into inland mar- 
kets from receiving ports in consuming 
countries. 

In some areas a long sea voyage can 
be shortened by a pipeline and if the 
quantity of oil to be carried is large the 
pipeline becomes an alternative. The 
choice is then mainly a question of the 
risk involved in the two forms of capi- 
tal investment. 

In order to supply the world’s future 
oil requirements many new pipelines 
will need to be built and given stable 
operating conditions some of these will 
undoubtedly augment the existing Pers- 
ian Gulf/Mediterranean pipeline sys- 
tems. Since most of the world’s oil 
supply has to move by sea on some part 
of its journey the world’s tanker fleet 
will need to be considerably enlarged 
irrespective of pipeline developments. 

In the last 10 years a complete 
change in the conception of the upper 
limits of economic tanker size has been 
seen and orders for new tankers in 
hand and still to come will ensure that 
ships with a carrying capacity of 
60,000 to 70,000 tons will be quite 
common by 1970, while some with even 
greater capacities ranging up to at least 
the region of 100,000 tons will also be 
in service. 

At present utilization of very large 
tankers is restricted by physical limita- 
tions of depth of water at loading and 
receiving terminals. But in the princi- 
pal oil supply and consuming centers 
deep water loading and discharging 
terminals with adequate facilities are 
likely to be made available to cope with 
the very large ships before they could 
be built in any numbers. 
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Allied to tanker developments are 
the pilot plant experiments in the sea 
transportation of natural gas. Some 
technical problems have still to be 
solved in the handling and storing of a 
normally gaseous material held in 
liquid state by refrigeration at the very 
low temperature of —250 F. But a main 
problem of research is to discover a 
means of transportation which will give 
a delivered cost of natural gas in con- 
suming areas competitive with other 
fuels. The solution of these problems 
would add considerably to the reserves 
of hydrocarbon fuels which can enter 
into international trade. 

Considerable development will take 
place in the equally important trans- 
port task of distributing products from 
refineries and bulk installations into the 
market. Intensive study will continue 
into the most economic way of effect- 
ing delivery and there will be much 
scope for experiment and operational 
research into the most effective use of 
road, rail, sea, river, canal and pipeline 
transport. In this field the availability 
of electronic computers will assist in 
achieving optimum conditions. 


Personnel Needs 

A major difficulty which will face the 
oil industry in the coming years will be 
the recruitment of personnel. The need 
for more research, added complexities 
in refining, automation and program 
coordination will require a higher pro- 
portion of specially trained personnel 
with sound scientific knowledge and 
skilled engineering ability for duty 
throughout the world, In this respect 


the oil industry will be in keen compe- 
tition with other industries for behind 
this forecast of intensive development 
of the oil industry lie fundamental as- 
sumptions of expansion in other spheres 
where technical ability will also be at 
a premium. 


New Demands 

Growing oil demand means new con- 
suming machinery — airoplanes, road 
vehicles, ships, trains, tractors, and oil 
burners of every description. New 
chemical works will be built to process 
oil products into other materials, which 
in turn will be manufactured in other 
factories into consumer goods. 

The oil industry itself will be an in- 
creasingly important customer for oil 
field, refinery and transport plant and 
vehicles and also all the ancillary elec- 
trical, electronic and other equipment 
which will be necessary in an industry 
in which automation will steadily ad- 
vance. 

More cars, lorries and buses on the 
roads will make it imperative that our 
road system should be further improved 
for the smooth flow of increasing traf- 
fic. New roads will be necessary and 
convenient parking space and garage 
accommodation will have to be pro- 
vided. 

All these inter-related developments 
cover a wide range of economic activity 
and 1970 will see the oil industry 
ranged in the forefront of those major 
industries on which our industrial 
society is based. z* 


This was first published in The Financia! Times 
March 3, 1958. 





PROFIT MARGIN NARROWS 


Lowest assets in 20 years were reached in 1942 
. .. percentage return in 1957 lowest since 1949 


Because The First National City 
Bank of New York does such an ex- 
tensive survey on income of petroleum 
companies we have reproduced here its 
survey results since 1937. 

During the 30’s the industry lived off 
its assets, coming to its lowest invest- 
ment in 1942, It wasn’t until after 
World War II, when the expected 
slump in demand did not materialize, 
that the industry pushed for vital in- 
come margins. Much of the petroleum 
industry’s capital expenditures are 
raised by undivided profits. 

The narrowing margin of earnings 
has been accompanied by selling bonds, 
debentures, and stock for high capital 
required in the petroleum industry. 

In the 67 oil companies covered by 
our annual report survey (May 1958) 
percent return on net worth came to 
11.7 percent, lower than the figure here 
of 13.6 for 116 companies. 


Net Income After Taxes of Leading 
Petroleum Producing and Refining 
Companies. 


(In thousands of dollars) 
No. of Net Net assets 


Year cos income Jan. | returt 


93 191,821 
93 266,240 
sv 235,759 
x2 24,7105 
78 485,368 
x] 283,555 
77 314,004 
ag 655,833 
77 483,157 5,594,588 
“4 797,096 7,381,123 
ss] ,285,$ 8.064.518 
SS 098,02 9,244,793 
s4 5285 11,257,521 
91 AISLE 12,346,685 
91 2,262, 13,532,439 
91 «62,172,405 14,998,992 
95 2,362, 16,402,291 
94 2,456,233 17,731,128 
92 770,552 19,488,977 

. 21,451,503 
3,239,562 23,811,998 


4,919,673 
5,206,860 
4,401, 854 
4,987,677 
4,930,853 
3,965,834 
3,876,436 
6,690,892 


z2>eocoomoneovwuws 





CLARK BROS. CO., Olean, New 
York—Gas turbines and recipro- 
cating and centrifugal heavy-duty 
compressors—gas, steam, electric 
driven, stationary or skid mounted. 


AMERICAN ASSOCIATION OF 
OILWELL DRILLING CONTRACTORS 


1958 
CONVENTION 





Adophus & Baker Hotels 
Dallas, Texas 
October 1-3 





SOCIETY OF 


PETROLEUM ENGINEERS 


1958 
FALL MEETING 


Coliseum 
Houston, Texas 
October 5-8 


PERMIAN BASIN OIL SHOW 


1958 
EXHIBITION 


Odessa, Texas 
October 16-19 


INDEPENDENT PETROLEUM 
ASSOCIATION OF AMERICA 


29th 
ANNUAL MEETING 


Cranes fi ovnamics 


DRESSER DYNAMICS, INC., 
Northridge, Calif.—Advanced 
scientific research. Develop- 
ment of new ve of instru- 
mentations and testing in the 
fields of missiles and propellants. 


Statler Hilton Hotel 
Dallas, Texas 
October 27-28, 1958 


cD 


DRESSER-IDECO COMPANY, 
Columbus, Ohio, — Radio, radar, 
TV and microwave towers, steel 
buildings, aircraft hangars, 
mechanical parking garages, 
electric power substations. 


DRESSER 


MANUFACTURING 
DIVISION 


DRESSER MANUFACTURING 
DIVISION, Bradford, Pa. — Pipe 
line couplings, pipe repair sleeves 
and clamps, weldments, high 
alloy rings, welding fittings. 





THE GUIBERSON CORPORATION, 
Dallas, Tex. — Swabs, packers, 
anchors, workover equipment — 
drilling heads, blowout preventers, 
tubing blocks, hooks, swivels, 
kellys, savers, unions. Gas lift 
equipment. Molded rubber products. 


qpecoy, 


IDECO, INC., Dallas, Tex.—Hydrair* 
and Power Rigs; Full-View* Masts; 
substructures; single, dual and 
Drive-In Rambler Rigs; blocks, 
swivels, rotaries; mud pumps; 
petroleum equipment and supplies. 





LANE@)WELLS 


“Cnen* 


LANE-WELLS COMPANY, Houston, 
Tex.—Electric, nuclear and temper- 
ature well logging, Vibro-Frac*, 

* perforating, bullet per- 
forating, packers, bridging plugs. 


Magcobay. 


MAGNET COVE BARIUM 
CORP., Houston, Tex.—Magcobar* 
and Magcogel* drilling muds 
and other specialized oil well” 
drilling fluids and chemicals. 





ROOTS-CONNERSVILLE BLOWER 
_ DIVISION, Connersville, Ind. — Rotary 


bowers, ga pump, cetiua 
and positive Gaphecomens, meters. 





LG 


SECURITY ENGINEERING DIVISION, 
Dallas, Tex., Whittier, Calif. — Rock 
bits, Arma? rock bits and hole 


Openers; reamers, casing scrapers 
‘and Neo-Red rubber stabilizers, 














SIE]. 


SOUTHWESTERN INDUSTRIAL 
ELECTRONICS CO., Houston, Tex.—Seis- 
mograph systems and instruments — 
electronic, electro-mechanical. Com- 
puters — analog and digital; recording 
systems. Special transformers, reactors, 











WELL 
SURVEYS 











WELL SURVEYS, INC., Tulsa, Okla. 
—Nuclear and electronic research 
and development for the petro- 
leum and other industries. Origi- 
nators of radioactivity logging. 












HERMETIC SEAL TRANSFORMER 
CO., Garland, Tex.—Custom design 
and manufacture of transformers, 
reactors, magnetic amplifiers, 
filters and associated components. 





Gkiessis SealQ, 








RACTELCA 


PACIFIC eee INC., Hunt- 


recy pu Calif. — Centrifugal 
pumps; chamical, acne pews 
» erin i 








* Trademark registered 


Tomorrow's Progress 
Phanned Today by 
‘Dresser Men with 


Imagination! 





look to these 
symbols of service 


Dresser is proud to champion the aims and interests of 
the fine associations and societies of our oil and gas industry. Largely 
through the active interest of the members of these groups have evolved 
higher standards in equipment, improved operating procedures, and 
better safety methods. Whatever your field of interest there is an organi- 
zation that can be of great value to you. Plan now to attend the conven- 
tions of your choice and visit the various petroleum industry exhibitions 
where new tools and techniques are displayed. 


Dresser companies serve the world-wide oil and gas industry as 
major suppliers of equipment researched and developed to meet your 
present and future needs. As performance demands on equipment be- 
come increasingly greater, Dresser will continue to pace the techno- 
logical advances in your field. 


Each Dresser company works independently to assure individual 
attention to your specific needs. Yet, all are teamed together with their 
combined facilities, experience and technical knowledge to serve the 
oil, gas, chemical, electronic and general industry. This teamwork is 
your guarantee of the Dresser Plus 7% ...the mark of superior equip- 
ment and services — the standard of comparison the world over. 


STRIES, INC. 


Ou + GAS 
EQUIPMENT AND | cHEemical 


TECHNICAL Services | ELECTRONIC 
INDUSTRIAL 


REPUBLIC NATIONAL BANK BUILDING e POST OFFICE BOX 718 e@ DALLAS 21, TEXAS 





leum and other industries. Origi- 
nators of radioactivity logging. 


puters — analog and digital; recording 
systems. Special transformers, reactors, 





’ reamers, casing scrapers 


Dlowers, exhausters, vacuum pumps, openers; 
and positive displacement meters. and Neo-Red rubber stabilizers, 








to Potaolum 
Bingdune eu 
[ron manacsment 


Economic Training in 


Fast-growing Junior Achievement provides 
“learning by doing’”’ for thousands of high school 
students. Petroleum companies take an active part 


After the officers had been chosen and the 
product to be manufactured decided upon, 
the company issued non-legal, non-transfer- 
rable stock with a par value of 50 cents. 
Here, the treasurer of “WoodCo," Winona 
Whitwell, is selling a share of stock to the 
president of Oil Well Supply Division of 
U. S. Steel. 





as advisers to firms run by teen-agers 


THIS FALL some 3900 new corpora- 
tions have been formed in the United 
States. During September and Octo- 
ber 65,000 security salesmen, none of 
whom has reached his 19th birthday, 
will market over 800,000 shares of 
common stock to finance these new 
companies. 

This economic activity will not 
change any business indices nor will it 
indicate a Fall upturn in business. But 
it does auger well for the economic fu- 
ture of America. For these new cor- 
porations will be Junior Achievement 
companies, formed and operated by 
teen-age high school students as part of 
the Junior Achievement program of 
economic education. 

Of the 3433 miniature businesses 
operated in the United States during 
the past year, over 150 were counselled 
by firms in the petroleum industry. 

These Junior Achievement com- 
panies are of vital importance to the 
petroleum industry. They provide the 
business community with an impressive 
vehicle to tell the story of private enter- 
prise to youth and through youth to the 
nation, 

The “learn-by-doing” program is a 
nation-wide, educational organization 
which offers young people of high 
school age the opportunity to gain 
valuable and practical pre-business ex- 
perience by organizing and operating 
their own small-scale businesses with 
the guidance of volunteer advisers from 
business and industry. 

Each JA company is counselled by 
an adult business organization and ad- 
vised by three employees of the coun- 
selling firm. 

Starting early in the Fall the 15-odd 
members of each JA company decide 


on the product they wish to produce or 
the service they wish to render, elect 
their own officers and capitalize their 
miniature business by selling stock at 
50 cents a share. Average capitaliza- 
tion is about $100. 

With their capital they buy raw 
materials, pay themselves wages (each 
youngster is both a member of the 
board of directors and a member of 
the labor force) and pay rent for 
working space. 

They manufacture their product, de- 
termine sales plans; and hit the street 
to sell door-to-door. They keep com- 
plete books and records and in May 
wind up their business affairs by re- 
turning capital stock and paying a 
dividend, if earned. 

The experience of the Handi-Home 
Products Company counselled by The 
Humble Oil Company in New Orleans 
is typical of problems faced by JA 
enterprises. 

The first problem which faced 
Handi-Home was selection of a prod- 
uct to be manufactured. After a good 
deal of discussion and research it was 
decided that a market existed in the 
area for aluminum stools. 

Materials were purchased for con- 
struction and immediately bugs in the 
production line developed. The young 
people found it necessary to design and 
build various jigs and bending fixtures. 

When production was reasonably 
under control they discovered a quality 
control problem. The stools were com- 
ing off the production line with the legs 
coated with scale and dirt. A quality 
control section was set up and a new 
step in the production line was at- 
tempted. Each product coming off the 
production line was scrubbed down 
with steel wool. The youngsters found 
this hand finishing, although laborious, 
added greatly to the appeal of their 
product. The teen-agers thought that 
now that production was running 
smoothly they “had it made.” Not so. 

With limited capitalization the capi- 
tal position deteriorated rapidly. To 
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REPUBLIC NATIONAL BANK BUILDING ¢ 


Action 


combat this situation rigid material 
control procedures were developed and 
a production schedule and program 
went into effect. This helped them keep 
raw material purchases to a minimum, 
thus preserving their precious capital. 

Initially sales were no problem but 
soon the built-in supply of parents and 
friendly neighbors ran out and sales 
techniques came to the fore. After each 
work session the teen-age sales man- 
ager held a “rah rah” type sales meet- 
ing. A small brochure entitled “Sales 
Tips” was developed and given to 
each salesman. Posters advertising their 
product were developed. 

A special sales drive was set in 
motion during the Mardi Gras season 
in the belief that the many parades in 
New Orleans at that time of year 
would provide a ready-made market 
for the light-weight stools. This proved 
so successful that the young people 
alerted the sales to other opportunities 
and sales pushes were developed for 
golf tournaments and the opening of 
swimming pools. 

With rapid increases in production 
techniques productivity was increased 
and wages raised. At the conclusion of 
the school year this Humble counselled 
miniature business had grossed almost 
$2000 at the time of its liquidation in 
May and its 21 enthusiastic young peo- 
ple had taken the long step toward a 
clear understanding of the American 
system of private enterprise. 

Because JA companies are regular 
business they have to face the same 
type of problems which confront adult 
enterprises. 

The Sojac Novelty Company of 
Youngstown, Ohio, counselled by the 
Standard Oil Company (Ohio) were 
manufacturing a Knick-Knack shelf. 
Production problems plagued the 
group. Working capital was disap- 
pearing fast. The youthful directors of 
the Sojac Novelty Company saw that 
unless capital was pumped into the 
business one minor set back could 
bankrupt the enterprise. 
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DALLAS 21, TEXAS 


Sales Adviser Art Tilston of Union Oil of California discusses sales problems with the sales 
manager of the Union Oil-counselled Hangco Company. The Los Angeles J. A. company is one 


of hundreds counselled by petroleum firms. 





Shown here is a part of the production line 
of Handi-Home Products Company of New 
Orleans, counselled by Humble Oil Com- 
pany. Product was aluminum stools, and bugs 
in manufacture had to be removed 


The solution was one which has 
helped many adult businesses — diver 
sification. The young people became 
jobbers for ash trays and candy dishes 
These proved hot sellers and vital capi- 
tal was pumped back into the com 
pany. In the meantime a crack crew 
of the best production people worked 
out the bugs in their Knick-Knack shelf 
and the company was on its way to a 
successful year. 

In another case, the WoodCo Com- 
pany, counselled by Oil Well Supply 
Division of U.S, Steel, Dallas, Texas, 
was manufacturing a wooden cutting 
board for the kitchen. The cutting 
board proved such a hot seller during 
the Christmas season that sales were 
rapidly out-pacing production with the 
problem of losing sales because of de 
layed deliveries. The young people hit 
on special gift certificates as a solu- 
tion. The gift certificates were sold 
with the notation that delivery would 
be made after the holidays. The plan 
caught on and sales were doubled. 

Some of the lessons learned from ad 
versity do not have a happy and profit 
able financial lesson. The Hangco 
Company, counselled by Union Oil of 
California in Los Angeles, engaged in 
the manufacture of a hanging redwood 
basket. Managerial problems were en 
countered which might have licked a 
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Redwood hanging baskets are given careful 
examination before being passed by the 
quality control section of the Hangco Com- 
pany, counselled by Union Oil of California. 


“senior” concern, Key officers resigned. 
Several errors in designing production 
layouts ran the cost on the first basket 
off the assembly line up to the astro- 
nomical figure of $125—almost the 
entire capital of the little company! 

Man and nature also ganged up to 
cause headaches. The Hawthorne JA 
Business Center was entirely remodeled 
(which made better facilities eventually 
but didn’t help the kids in Hangco at 
the time), and unseasonal rains, which 
shut down many major Los Angeles 
plants, hampered production when the 
power to run machinery failed. In spite 
of these handicaps, Hangco ran up 
sales of $166.39, 

The kids will pay back stockholders 
(225 at 50 cents a share), but no divi- 
dends will be declared. President Mike 
Benjamin, 17-year-old Washington 
High School junior, regrets this but is 
proud that no investor will lose money. 
Optimistically, like any good business 
executive, Mike is sure that “given a 
little more time I know we would have 
made a substantial profit,” and then 
adds philosophically, “at least now we 
know why we didn’t.” 

According to Mike, the “why” means 
planning, product design and foresight. 
“Now,” says Mike, referring to Junior 
Achievement members, “is the time to 
make mistakes, when it doesn’t mean 
too much, rather than when it means 
where your next meal is coming from.” 

Individual members of JA com- 
panies counselled by firms in the pe- 
troleum industry have had many out- 
standing successes. During the past 
year Nancy Kay Simpson, 17, of Oak- 
land, California, was named Junior 
Achievement’s “best salesman for 
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Typical of the problems faced by J. A. companies is slumping sales. Sales clinics demonstrate 
sales techniques. Here the achievers of JAGCO, counselled by Gulf Oil Corporation in Pitts- 
burgh, evaluate each other's sales “pitch.” 


1958.” Nancy’s company was coun- 
selled by Standard Oil of California. 

Junior Achievement* began in 1919 
in Springfield, Massachusetts, when the 
late Horace A. Moses, then president 
of the Strathmore Paper Company, put 
into action his feeling that urban 
youngsters could profit from a “learn- 
by-doing” program like that of 4-H 
Clubs. It was incorporated in Massa- 
chusetts in 1926. 

Petroleum executives have played a 
major role in the remarkable post war 
growth of Junior Achievement. M. J. 
Rathbone, president of Jersey Standard 
has been a member of Junior Achieve- 
ment’s national executive committee 
for many years and from 1955 to 1957 
headed the national development cam- 
paign. Rathbone says this: “In Junior 
Achievement young people learn early 
how important it is to business and per- 
sonal success to be willing to work, to 
maintain an undeviating personal in- 
tegrity and to respect the views and 
rights of others.” 

Henry J. Voorhies, vice president of 
Esso Standard and general manager of 
Esso’s Baton Rouge refinery, spear- 
headed the development of JA in the 
Baton Rouge area, From his three years 
of close observation, Voorhies says: 
“My past few years of activity in Jun- 
ior Achievement have convinced me 
of the tremendous value of this pro- 
gram. With the great wealth of misin- 
formation about business in circulation 
today, American industry has a positive 
need and the responsibility of telling its 
own story—to sell itself. Junior 


*To get more information on Junior Achieve- 
ment petroleum executives are invited to call 
their local J. A. office or write Junior Achieve- 
ment, Inc., National Headquarters, 500 Fifth 
Avenue, New York 36, New York 


Achievement gives to business a truly 
effective means of communicating the 
facts about free enterprise. It is eco- 
nomic education in action.” 

In Pittsburgh Gulf Oil has been ac- 
tive in JA for nine years. W. L. Naylor, 
senior vice president, sums up his com- 
pany’s years of experience in these 
words: “Junior Achievement has re- 
ceived Gulf’s support primarily be- 
cause of the splendid educational work 
it does in teaching the true merits of 
the American free enterprise system to 
high school students in our area. A by- 
product of this effort is the public rela- 
tions benefits that the enthusiastic 
young Achievers generate by their at- 
tachment to the ‘big company’ which 
helped make their program possible. 

“For these reasons, we believe that 
Junior Achievement exerts a worth- 
while influence in the community by 
helping our future citizens obtain a 
better understanding of the American 
way of doing business as well as build- 
ing good-will in the community.” 

To sum up, Junior Achievement of- 
fers many advantages to business. 

First, there is the institutional bene- 
fit of thousands of young Americans 
learning the problems and rewards of 
our free enterprise system. 

Second, Junior Achievement pro- 
vides an effective community relations 
program. By means of this contact with 
youth the corporation becomes per- 
sonified to its community and gets ad- 
ditional opportunities for favorable 
publicity. 

Finally, adult advisers find Junior 
Achievement a valuable training pro- 
gram. Working with inquiring young 
minds is a real opportunity to test and 
practice leadership. *x*** 
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Only the Petroleum Industry Can Act 





Congressman Harris (D. Ark.) has courageously 
backed freedom from Federal controls for natural gas 
producers. Each bill for decontrol has more regulation 
— the Kerr bill, the Harris-Fulbright, and now the bill 
Harris proposes, which is not decontrol at all but a more 
practical control of gas production. 

Our friends in Congress grow increasingly frustrated 
because of the industry’s unsatisfactory public relations. 
Vetoes of two Presidents of gas decontrol have been 
popular largely because of the industry’s unpopularity. 

In the excerpt below of Congressman Harris’ speech 
to the Panhandle Producers and Royalty Owners Asso- 
ciation in Amarillo, Texas, he pleads for a more reason- 


able, a more consistent approach to industry's problems. 

The petroleum industry has bitter, determined enemies 
who want nothing less than overall government control. 
We make it too hard for our friends to help us fight for 
freedom to work and to supply our nation with its most 
useful energy. 

Look above your valves and your rotary tables and 
your desks if you would see the dangers we face. 

Congressman Harris tells it straight. He has said 
many times what he mentions below — that unless the 
industry reaches a common ground to fight for freedom 
from controls, the battle is lost and victory for the 
opposition means a private industry cannot survive. 





IN ALL CANDOR, you have been on 
trial before. To date I must say you 
haven't been doing too well for the last 
few years. 

Let me suggest two or three things 
for your consideration. Perhaps some 
fundamental questions deserve careful 
consideration and frank and honest 
answers. 

Has the fuels industry become so 
highly competitive and self-centered 
that it breeds mostly frustration, envy 
and strife within? Has competition 
been blown up until it threatens the in- 
herent principles under our American 
system and the service demanded by 
the American public? Healthy and vig- 
orous competition strengthens this sys- 
tem we know. But we must recognize 
that it is also through unity and co- 
ordination and understanding _ that 
these principles prevail. 


Quit Infighting 

Within your industry, within the en- 
tire fuels industry, it is important to dis- 
continue the infighting and to work to- 
gether toward legislative policy so ob- 
viously in the interest of our total 
economy. 

Furthermore, have you in the indus- 
try told your story fully and fairly to 
the American people? 

Have you made known the facts — 
all the facts — about your operation? 

Have you across the board been 
willing to stand up and meet the issu 
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OREN HARRIS, Member of Congress 


and battle it out in the good old Ameri- 
can way with those, your enemy in 
principle, that would destroy or ser- 
iously hamper your future and the serv- 
ice that you can perform to the Ameri- 
can public? 

Or have you been letting internecine 
warfare create in the public mind an 
image of this great industry as a col- 
lection of self-seekers who have no 
regard for the public welfare? 

You have a story to tell — a service 
to provide — a fundamental principle 
to preserve — a strong and effective in- 
dustry and organization if unity of pur- 
pose on fundamentals can be reached. 

You see, we are on the receiving end 
of your letters and your testimony on 
matters that concern the industry. We 
honestly find it most difficult at times 
to tell where the truth lies when royalty 
owners are pitted against producers, or 
producers against refiners, or refiners 
against jobbers, etc. 


The Common Ground 

Finally, isn’t there a common ground 
on which a great industry as is yours 
and the fuels industry can unite on 
principle — the common ground that 
is the welfare of the general public? 

On this basis there should be unity. 
This should be the paramount concern 
Otherwise, I am frank to say, we are 
going to see a great industry hard put 
to its survival, much less to prosper. 
We should remember and act on the 


solid adage that “there is no true 
profit in anything that results in a 
public loss.” 

My years of experience in Washing- 
ton have convinced me that the oil and 
gas industry must undertake and pur 
sue a sound course on this common 
ground and present facts and a fair in 
terpretation of them 


I believe that the industry has an 
obligation to the public and to the gov- 
ernment to improve its public relations. 


The opposition is working steadily 
and skillfully. Make no mistake about 
it. The need for giving the true and 
factual story is acute. Even while you 
sit here today, the net of a strangling 
regulation draws more tightly around 
you. 


Freedom Support Weakens 

We must remember that in this long 
drawn out problem that at every step 
of the way, support for the cause of 
freedom has grown weaker 

Ihe formula for success in combat 
ing this trend is quite simple: All that 
is needed is to present the facts fear 
lessly and fairly in combating vicious 
propaganda and then stand together 
for the common welfare, working to 
gether for a finer national economy 
You will gain by it. Your children will 
gain by it. We will all hav« 
and more prosperous future 


i greater 


x*** 
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Standard seeks oil in strange places... 
234° of every dollar we take in goes to meet your future oil needs 





On frozen plains, in the desert, in the jungle, on ocean floors — our 
search for oil has spread far afield as discovery becomes increasingly Progress in petroleum means... 
difficult and more costly. Oil companies will have to invest more 
The United States has less than 10% of the free world’s population, but than 80 billion dollars in the next 10 
we use 55% of its oil production. Consumption is rising at a rate that ee ea cogd al oo pt a os 
will call for as much oil in the next 15 years as we produced in the . 

last hundred. 

In answer to the challenge of keeping America supplied in the future, 
Standard last year invested more than ever before in oil exploration, 
development of producing fields, research and construction of facilities 

-or nearly one-fourth of every dollar we took in. 


Year after year, Standard is reinvesting a big share of its income in the 


never-ending search for petroleum to help meet the growing needs of 
motorists, industry, home owners, farms and the Armed Forces. 











ws STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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GIVES DETAILED SPECIFICATIONS, 
DIMENSIONS AND ORDERING INFORMATION 
.. PLUS USEFUL TECHNICAL DATA 

ON COMPLETE LINE OF 

STAINLESS STEEL PIPE FITTINGS 


This 86-page Ladish catalog and technical data 
manual provides information vital to all who specify, 
purchase or install stainless steel pipe fittings. 


Volume is tab indexed by type of fitting for quick 
reference to comprehensive tabulations of specifica- 
tions, manufacturing standards and corrosion data. 


Use the coupon below to get this one master 
reference manual on a complete line of stainless steel 
pipe fittings. 


ONE MASTER REFERENCE 
FOR COMPLETE DATA ON... 


@ BUTT WELDING FITTINGS 
(IPS AND TUBE 0.D. TYPES) 


@ FLANGES—ASA, MSS, 
LIGHT TYPE AND 
CORROSION WEIGHT 


@ SCREWED AND SOCKET 
FITTINGS AND UNIONS 


“ss . . complete line covers the 
rad scuidd cman of teen, teat, 





wall thicknesses and material 
pes ragga 


44, 
S/¥/GLE THIS COUPON FOR YOUR LADISH 


STAINLESS STEEL CATALOG (O04 


LADISH CO. 
Cudahy, Wisconsin 


TO MARK PROGRESS 


LADISH CO. 


CUDAHY Cliwavkee ee WISCONSIN 
— 


Branch Plants: Milwaukee & Kenosha, Wis. ef ngeles e Houston e Brantford, Ont., C 


el Fite ( 


SALES OFFICES: Amarillo e Atlanta e Baton Rouge e Brantford, Ont. e Buffalo 
Calgary e Chicago e Cincinnati e Cleveland e Denver e Hovonc e Houston 
Los Angeles e Mexico City e ntrec! e New York e Odessa e Philadelphia 
Pittsburgh e St. Lovis e St. Pavi e San Francisco @ Seattle @ Toronto e Tulsa 


= per —_ <2 EN EEL EIIE ae 





here’s how 
RICHFIELD 
solved 
these two 
oil storage 


problems 
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1. Fire Hazard 2. Vapor Loss 
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ible-Deck Fl ating at 


PLATE & WELDING DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 
Offices in all principal cities 


It pays to plan with General American 





University of Cincinnati 
offers 12-week executive 
development program 
with three classes weekly 
...Top local men lecture 
and lead discussions 


Management Course for 


Herbert F. Koch 


EXECUTIVE DEVELOPMENT pro- 
gram of the College of Business Ad- 
ministration of the University of Cin- 
cinnati, was first offered in the fall of 
1950, with the aim of helping top man- 
agement to meet the critical neec for 
competent managerial talent. 

Its objective is to provide business 
executives an opportunity to widen 
their understanding of overall manage- 
ment. A committee was organized by 
Dean Francis H. Bird, consisting of 
representatives of business and the uni- 
versity, which would act as a coordi- 
nating group and make suggestions in 
reference to the speakers to be secured 
and courses to be given. 

Classes are held each week for 12 
weeks from 2 to 4:30 p.m. on Tues- 
day, Wednesday, and Thursday. Each 
class begins with a lecture period 
which lasts approximately an hour. 
Then, following a 15-minute recess, 
there is a question and discussion 
period in which all members of the 
group are expected to participate. 

The number attending each class is 
limited to 20. Herbert F. Koch, acting 
professor of Business Administration, 
acts as coordinator of the class. Cost 
of the Advanced Management course 
is $300 for the 12 weeks which includes 
payment for the tuition, books, study 
materials, and certificate. 

Faculty for the course consists of 
both members of the University of 
Cincinnati faculty, as well as outside 

i Koch is coordinator of the advancel 
management course. More information about 


the class can be obtained by writing him at 
University of Cincinnati, Cincinnati 21, Ohio 
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McMicken Hall... Here management course is given by University of Cincinnati, Ohio 


lecturers. In addition to the lectures 
and discussions, a number of sessions 
are devoted to a discussion of business 
cases and written reports on actual 
business situations are submitted. 

[here is an advisory committee of 
nine top executives in Cincinnati com- 
panies and a coordinating committee 
composed of 14 business people; the 
dean and assistant dean of the Uni- 
versity’s College of Business Adminis- 
tration, and the course coordinator. 

Upon satisfactory completion of the 
course, a certificate of accomplishment 
is awarded. 

Subject matter of the course has 
been developed under the following 
main headings: 


Function of business and re- 
sponsibility of the businessman 
in the American economy. Lec- 
tures include discussions of the 
Welfare State, inflation, Com- 
munism, and the like. 


Qualifications of the business 
executive in various fields. Lec- 
turers include Walter C. Beck- 
jord, president, Cincinnati Gas 
and Electric Company; J. G 
Pleasants, vice president, Re- 
search and Development, Proc- 
ter & Gamble Company; Fred 
V. Geier, president, Cincinnati 
Milling Machine Company; Jo- 
seph B. Hall, president, Kroger 
Company; John J. Rowe, board 
chairman, Fifth Third Union 
Trust Company. 


Area 


Policy-making and organization 
procedures. 

Government relations. 
Production. Among speakers 
are: Dr. A. V. Freigenbaum, 
General Electric Company, on 
quality control; Harry Hopkins, 
vice president, Tool Steel Gear 
and Pinion Company, on plant 
layout; Fred Rauch, vice presi- 
dent, Cincinnati Gas and Elec 
tric Company, on organization 
of an industrial relations depart- 
ment. 

Marketing. 

Financial management. One lec- 
turer on this subject is J. J. Hut- 
ton, senior partner of W. E. Hut 
ton & Company. 


Budgeting and managerial con- 
trols. 


Labor relations. Under this 
heading there are discussions of 
collective bargaining in action 
by Ralph L. Sheets of Emery In- 
dustries, Inc., and J. Mack Swi- 
gert, partner of Taft, Stettinius 
& Hollister, law partner of the 
late Senator Taft, on the Taft 
Hartley Act. 
10. Public relations. 


lo qualify for admission, an appli 
cant must have demonstrated in his 
business career, qualities of ability and 
leadership and must be recommended 
by the business with which he is asso 
ciated. There is no formal education 


prerequisite. x** 
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NEW American 


GASCLOK Power Drive 
constant high power - uniquely accurate 


American’s new GASCLOK is a completely 
self-contained air or gas powered instrument 
drive and timing unit. Supplying a constant 
power output of over 20 times the torque 
delivered by conventional spring-wound clock 
mechanisms, it is ideally suited as either original 
or replacement equipment where continuous 
power and accurate timing are essential. 


Perfect for all circular or strip chart records 

from one-hour to 30-day periods. Constant 

power and timing accuracy are assured 

since there is no “‘mainspring”’ to weaken 

or run down. Rugged durability and dependability 
are built into the GASCLOK Power Drive 

for years of service with minimum 

maintenance. It can provide new metering 
accuracies and economies for you. 
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atti he - air or gas operated 


The versatile GASCLOK Power Drive is designed and 
field-tested for long trouble-free operation in remote location 
installations with all makes and types of recording instruments. 


The high-torque, continuous drive provides power for: 
Integrating Orifice Meters—Gas Lift Meters— Pressure Recorders 
Strip Chart Recorders—Telecounter Units— Field Program Timers 
and many other instrument applications for accurate, 


automatic operation. 


e@ Self-starting mechanism completely self-contained—requires no 
winding or ‘‘priming”™ of power unit. 

e Gas or air consumption only 5 cfh—normal operating pressure 

5 psi—rotation 2 rpm. 

Timing escapement spring rewound every 5 seconds—eliminates 

fluctuating torque. 

Accuracy of timing unaffected by wide fluctuations in supply 

pressure. 

Timing mechanism internally sealed to prevent corrosion and clog- 

ging—all power unit parts exposed to gas are aluminum or stainless 

steel. 

Inherently explosion-proof. 

Large area internal ports to prevent plugging. All internal ports 

easily cleaned. 


Installation in any position—variety of mounting brackets available. 
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> Kirby E. Cren- ware). Beckman succeeds F. B. Plank 
shaw has been elect- 4: who retires. Beckman, who joined Cities 
ed president of Service in 1929 as assistant chief clerk of 
Cities Service Gas the Oklahoma Marketing Division, has 
Company to succeed been assistant secretary of the company 
Harry D. Hancock, since 1953, 

who is retiring. 

Crenshaw has been > J. P. Moroney, senior vice president of 
executive vice presi- Colorado Oil and Gas Corporation and 
dent since 1956. He its subsidiary, Derby Refining Company, 
joined the company has retired. W. G. Tierney, president of 
in 1930, Hancock Derby Refining, will assume Moroney’s 
has been associated duties. Tierney will continue as presi- 
with the Cities Serv- K. ©. Crenchow dent of Derby and as a vice president 
ice system since 1912. Lloyd J. Beckman and director of Colorado Oil and Gas. 
has been elected secretary and a director J. W. Meehan, who has been a Derby 
of Cities Service Oil Company (Dela- vice president, was elected to the Derby 


LINE PIPE COUPLINGS A. P. I. 
Ye” to 12” — Seamless and Specia! 
Processed — Black or Galvanized 


PLAIN TUBING COUPLINGS A. P. |. 

1” to 4” — Seamless 
EXTERNAL UPSET TUBING COUPLINGS A. P. |. 

%," to 3," — Seomiess 
CASING COUPLINGS A. P. I. 

4,” to 13%" — Long or Short 
HYDRAULIC COUPLINGS 

Ve" to 4” — Seamless 
REAMED AND DRIFTED A. 1. S. 1. 

%”" to 12” — Seamless 
DRIVE PIPE COUPLINGS 

6” to 12” — Seamless 
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Baltimore, Md. — Frank Butler, 2301 N. Charles St. 
Chicago, Ill. — Harry A. Jay, Suite 1090, Old Colony Bidg 
Denver, Colo. — W. G. Cline & Co., 4500 Kalamath 
Detroit, Mich. — R. W. Lang, Jr., 505 Park Avenue 
Erie, Pa. — R. J. Maggi, Box 711 
Falmouth, Mass. — Walter S. Bennett, 5 Belvidere Rood 
Grand Rapids, Mich. — R. W. Lang, Jr., 138 Burton SE 
Houston, Tex. — Henry H. Paris Distributor, Inc., Box 932 
independence, Mo. — Craig A. Fross, 3701 Norwood 
Long Island City, N.Y. — Max Rothenberg Co., Inc., 11-05 38th Ave 
Los Angeles, Cal. — James A. Riordan Co., 1400 Santa Fe Ave 
Louisville, Ky. — Sid Schultze Co., 849 S. 6th St. 
Narberth, Pa. — Worthington-Grothaus and Associates, 105 Forrest Ave 
Omaha, Nebr. — Wm. Freiden, Central Stotes Engineering & 
Sales Co., 5101 Blondo St 
Oswego, N.Y. — Northeastern Associates, Neil Chatterton, Sec'y, 
P.O. Box 284 

+ see Ore. — J. G. Beard Co., 1233 NW 12th Ave. 

iond, Va. — P. C. Abbott & Co., 15 E. Franklin St. 
= Louis, Mo. — Walter C. Dollinger Co., 4869 Goodfellow Ave. 
Salt Lake at Utah — Lovell Company, 29 E. 2nd St. South 
Seattle, Wash. — Ashe & Jones, 819 Thomas St 
Wauwatosa, Wis. — W. G. Nelson, P. O. Box 203 
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board of directors and designated execu- 
tive vice president and general manager. 
L. M. Woodward, Derby treasurer, was 
elected a Derby vice president. 


> The Viscount Monckton of Brenchley 
(Walter Turner Monckton) was appointed 
chairman of the Lraq Petroleum Company 
and Associated Companies succeeding 
Admiral of the Fleet Sir John Henry 
Dacres Cunningham, retired. 


> Ira H. Cram was elected chairman of 
the executive committee of Continental 
Oil Company’s board of directors. Cram, 
who is a director and senior vice presi- 
dent of Continental, succeeds E. F. Batt- 
son, retired. 

Cram joined Conoco in 1949 as vice 
president and manager of exploration. 
He was elected to the company’s board 
of directors in 1952 and became senior 
vice president the following year. Serge 
B. Jurenevy, New York, assistant to the 
president and chief economist, and How- 
ard H. Hinson, Houston, vice president 
and general manager of Continental Oil 
Company's foreign department, have been 
elected to Continental’s board of direc- 
tors. James. J. Cosgrove, chairman of the 
board, has resigned. 


> Eldon A. Siegman has been named 
senior financial analyst in the Financial 
and Planning Division, controller’s de- 
partment in the New York offices of 
American Oil Company. He joined the 
company in 1946. 

> Charles A. Buechner, manager of the 
Ohio Oil Company's Real Estate Develop- 
ment Division, retired September | after 
more than 29 years with the company. 


> Oscar John Dorwin, formerly vice 
president and general counsel, has been 
elected senior vice president of The Texas 
Company; continues as general counsel. 
Marion J. Epley, Jr., assistant to the chair- 
man, has been elected a vice president. 
Kerryn King, formerly general manager 
of the industrial and public relations de- 
partment, has been elected vice president 
in charge of that department. 


> Norman V. Lovett has been promoted 
to manager of industrial relations for 
Husky Oil Company and its subsidiary, 
Husky Hi-Power Inc. Lovett has been 
assistant manager of the department since 
joining the organization in November 
1955. He replaced John R. McNulty, who 
has been named vice president, industrial 
relations for Canadian Husky Oil Ltd. 


> Craig Thompson, veteran newspaper- 
man and free lance writer, has been ap- 
pointed director, public relations, for the 
Gulf Oil Corporation. He succeeds W. R. 
Huber, recently retired. 


> Louis J. Brunel, vice president and 
general manager of Bishop Oil Company, 
has been elected a director of the com- 
pany. He replaces Prentiss Moore of Los 
Angeles, who has resigned. Brunel has 
been with Bishop since 1926. 


> Max L. Passante has been appointed to 
fill the newly created post of director of 
foreign operations for Lion Oil Com- 
pany. His headquarters are in Houston, 
Texas. 

> C. E. Jester, Houston, Texas, has been 
appointed industrial relations manager 
for Continental Oil Company's Rocky 
Mountain region, with headquarters in 
Denver. Formerly industrial relations 
manager for Conoco’s southern region, 
Jester succeeds Vance A. Knight, who has 
been promoted to administrative assist- 
ant to the industrial relations manager at 
headquarters offices in Houston. 
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to stay trouble-free and seal tightly on acid 


and slurry service .. . it takes a Rockwell-Nordstrom lubri ROCKWELL-Nordstrom VALVES 


cated plug valve. Fully protected seats and pressurized lubri- 

cant sealing insure positive shut-off, trouble-free operation Ld Oc : . 
' ys ‘ 

Since they cost no more to buy, you pay less for “premium” | e as W = L : G 

performance. MANUFACTURING COMPANY 


Rockwell-Nordstrom is the world’s most complete line 
of lubricated plug valves. Rockwell Manufacturing Com- 


pany, Pittsburgh 8, Pa. 























CAN YOU RESEAT 
YOUR VALVES 
FOR A PENNY? 


You can if they’re Rockwell-Nord- 
strom lubricated plug valves. Since the 
lubricant is actually an instantly replace- 
able soft seat vou literally can reseat 
in seconds while the valve is in service for 


only a penny’s worth of lubricant. 

Rockwell-Nordstrom is the world’s 
most complete line of lubricated plug 
valves, lubricants and plug valve acces- 
sories. Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pa. 


ROCKWELL-Nordstrom VALVES 


<i ROCKWELL® 


MANUFACTURING COMPANY 






































Personals 


> Hamilton Rogers, 
former president of 
Rowan Oil Com- 
pany, Fort Worth, 
has been elected a 
vice president of 
Texas Pacific Coal 
and Oil Company. 
A. H. Rowan, board 
chairman of the Ro- 
wan company, has 
been elected to the 
T P board. Hamilton Rogers 





> Ralph S. Fowler was named special 
assistant to the Secretary of the Interior 
Fred A. Seaton for oil import matters and 
as assistant director of the department’s 
Office of Oil and Gas. 

As special assistant to the secretary, 
Fowler will work with Captain Matthew 
V. Carson Jr., administrator of the Volun- 
tary Oil Import Program. Fowler suc- 
ceeds Carroll D. Fentress, who resigned. 
Fowler, a consultant to the director of the 
Office of Defense and Civilian Mobiliza- 
tion, has served previously in the Office 
of Oil and Gas as foreign petroleum co- 
ordinator. He also held the post of direc- 
tor of the Voluntary Agreement Relating 
to Foreign Petroleum Suoply during the 
Suez Crisis in 1956 and 1957. 


> Administrative vice president J. E. 
Bounds was appointed coordinator of the 
financial department, Gulf Oil Corpora- 
tion. W. T. Grummer was named acting 
comptroller and W. L. Henry appointed 
director of taxes. The financial department 
is made up of the three previously named 
men and H. R. Moorhead, treasurer. 


> J. M. B. Howard was granted leave of 
absence as deputy coordinator of trans- 
portation to serve as president of a new 
affiliate, Esso Tankers, Inc., of Standard 
Oil Company of New Jersey. The new 
company was organized to provide techni- 
cal advice and engineering assistance on 
ship design, tanker construction and re- 
lated matters. 


> Russell D. Richardson was named vice 
president - finance of Tidewater Oil Com- 
pany, retaining his present responsibilities 
as treasurer and controller. 


> W. B. Cleveland was elected to the 
board of directors of Creole Petroleum 
Corporation. He replaces Dr. W. L. 
Butte, who resigned to accept an appoint- 
ment as professor of law at the University 
of Texas, 


DEATHS 


> J. E. (Eddie) Prendergast, 31, adminis- 
trative assistant to the manager of Sun 
Oil Company's Southwest production di- 
vision at Dallas, died August 12 follow- 
ing a heart attack. 

> J. R. (Randolph) Brandon Jr., North 
Texas sales division manager for the 
Reed Roller Bit Company, died August 
8 of a heart attack. 


> A. W. Peake, 68, who retired as presi- 
dent of Standard Oil Company (Indiana) 
in 1955, died August 28 at Dundee, Scot- 
land. He had been president 10 years and 
a director for 25 of the 34 years he served 
the company. 

> Charles D. Wagner, former president 
of Wagner-Morehouse, Inc., died August 
26. He was 71 years old. He organized 
the Wagner Sales and Service Company 
in 1936. Later that year he was joined by 
Harry C. Morehouse at which time 
Wagner-Morehouse, Inc., was formed. 
During the next 20 years, he was presi- 
dent of Wagner-Morehouse, Inc., until he 
retired October 15, 1956. 
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_a=m Manhattan Aladdin 


Up East millions of people simply turn a knob to conjure 
up a genie Aladdin never dreamed of—a genie of warmth 
and power. In home and industry, Easterners have Texas- 
Louisiana gas producers to thank for this genie. Transco, 
like Aladdin's lamp, is happy to carry the genie where 
the most people are. 
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THERE IS NO BETTER TIME to take a close look at the wire rope you use. A look that 
assures you that for dollars spent you get services rendered. The rope you can look 
at with assurance is Roebling Royal Blue Wire Rope. It has been thoroughly tested 
in our laboratories and proved in the field. It will repay you in hard work for every dol- 
lar you spend. You get your money’s worth. You get Roebling Royal Blue Wire Rope. 


2 ROE BLEIin«ce a 
a Branch Offices in Principol Cities “a 
DESIGN \. Subsidiary of The Colorado Fuel and iron Corporation 
FOR WIRE ROPE x \ 


ady adaptability 
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Electric Automation 





3 fatty eat 





In producing fields, at pipeline stations and 
throughout refineries, you can save with the 
dependable automation of low cost Purchased 
Electric Power. There is nothing like Utility 
Electricity to give you instant, dependable 












power when and where you need it... and to 
give you complete automation should you 
require it for added savings. Let your nearest 
Utility Electric Power Company show you how 
you can save more with Purchased Electric 
Power... Or write us. BRPorahasecl Edlecteic Rarer 


AaAved ster ¥ PPEAPUESUCTOO KR, FFL nde etarite 


and serves yo beller aut matically 


Petroleum Electric Power Association 


P.O. BOX 35006, DALLAS 35, TEXAS 
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only 
CATAWISSA 


gives you all these 
features for your 
forged steel pipe 
union requirements 









UNIFORM WALLS for 
even expansion and 
contraction under 
temperature 
changes. THEY FOL- 
LOW THE PIPE! 


aes 


O00 a iy emma | 8b » 


CATAWISSA 
BALL-TO-ANGLE SEATS 
give you a ‘‘Perfect Seal” 
regardless of pipe align- 
ment! 


ROUND, STRAIGHT 
BARRELS for fast 


wrenching. No un- 
even or tapered sur- MORE THAN ADEQUATE wall thicknesses 
faces tocause give you Catawissa's 3-to-1 Safety Factor 
wrench slips or (3000-lb. service, 9000-Ib. test; 6000-lb. 
wrench locking! service, 18000-Ib. test)! 


Catawissa Perfect Seal Pipe Unions are made by Union Specialists from 
80,000-Ib. tensile strength steel (ASTM Spec. A-105-55T, Grade II). Steel 
forgings from our own forging mill are closely checked for imperfections 
... and finishing on modern, automatic machines with close inspection dur- 
ing and after production give you pipe unions second to none! 


Get your free copy of Catalog 56 showing the complete Catawissa line... 
write direct or stop at your favorite supply store. 

CATAWISSA VALVE & FITTINGS COMPANY * CATAWISSA, PENNA, 
for complete, guaranteed pipe union satisfaction 


\ SRS. Layee 


* 











.-. at your favorite supply store 
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SET PE FEE, NI, FOP re 


AAAAAAAAAAAAA 
Laugh with Garney 


Toolpusher: “Give me an example of 
wasted energy.” 
Roughneck: “Telling a hair-raising story 
to a bald headed man.” 
7 7 7 
Scientists say that mosquitoes weep. 
Is that true? 
It’s possible. I've seen a moth ball. 
4 4 4 
After looking around the campus a 
little, statistics show that blondes make 
the best students. 
’ ry 7 
“Nurse,” said the amorous patient, 
“I'm in love with you. I don’t want to 
get well.” 
“Cheer up, you won't,” she assured 
him, “the doctor’s in love with me, too, 
and he saw you kiss me this morning.” 


7 : 7 
Little Boy (looking at mother’s new 
evening wrap): “How that poor beast 
must have suffered so you could have 
such a fur coat.” 
Mother: “Hush, Johnny. You shouldn't 
talk like that about your father.” 
7 7 7 
Two Scotchmen met on the street. The 
one recognized that the other was drunk, 
so he handed him a dollar bill and said, 
“Well, Sandy, here’s that two dollars I 
owe you.” 
7 7 7 
Stage Manager: “I hear you and the 
leading lady are on the outs.” 
Electrician: “Yeah. It was one of those 
quick scenes with the stage all dark. She 
asked for her tights and I thought she said 
lights.” 


7 7 7 
Among the things which Emily Post 
forgot to mention — the tactful way of 
asking a gangster’s daughter to go out for 
a ride. 


7 7 7 
“Young lady, do you mean to tell me 
you've been carrying that money around 
in your stocking?” 
“Why Daddy, you told me to put it 
where it would draw interest.” 


7 r 7 

Sign on a college bulletin board: 
“Good courting car for sale. Owner 
needs money to buy baby buggy.” 

7 ry 7 

The sweet young thing cashed the 
check given to her by her wealthy play- 
boy friend. To her surprise, it bounced. 
It was marked “Insufficient Fun.” 

7 7 7 

The traffic was heavy. A man and a 
woman driver collided at a busy inter- 
section. A nearby policeman walked over, 
listened to the dispute, and offered this 
advice to the man. 

“I'd settle if I were you, sir. After all, 
it’s your word against literally thousands 
of hers.” 

7 7 7 

We heard about a musician who 
worked all week on an arrangement — 
and then his wife didn’t go out of town 
after all. 


Sd sd sd 
The difference between a wife and a 
secretary is that a secretary takes dicta- 
tion and a wife gives it. 


Sd 7 7 
Small boy: “Daddy, what is untold 
wealth?” 
Father: “It’s the money a man wins in 
a poker game and doesn’t tell his wife 
about.” 
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A New Way 
to Tell the Story* 


of GASOUNE 
PROGRESS Y 








CUSTOMER: What are “ton-miles” 
per gallon? 


DEALER: That's the distance one 
gallon of gasoline will move one ton 


CUSTOMER: What's the best way to 


measure gasoline performance? 


DEALER: The best and newest way 
to measure gasoline performance is 
in “‘ton-miles’’ per gallon. 


* to your friends, 
your neighbors, 
your customers 


of automobile. It takes into account 
the varying weights of today’s cars 








CUSTOMER: That sounds reasonable, 
but what does it prove ? 


DEALER: That with today’s gasoline, 
you drive a real bargain! Measured 
by the “ton-mile,”’ today’s gasoline 
does 70% more work than gasoline 
did in 1930. 





CUSTOMER: 70°? That's a terrific 


improvement in gasoline performance 


DEALER: Right! in 1930, the average 
car on the road gave 25 “‘ton-miles” 
per gallon. Today, the average is 43 
“ton-miles.”’ 


CUSTOMER: But how about the cost 
of gasoline per gallon? 


DEALER: You gain there, too! In 
1930, you spent %4 of a cent for gaso 
line for each “‘ton-mile.”’ Today, you 
spend only a little over ‘4 a cent for 
each “‘ton-mile’’ you drive 


The “‘TON-MILE” Story is the story of 


gasoline progress. Tell this story every chance you get. 


it'll be good for your business! 


a SE 


American Petroleum Institute, Dept. G 
50 W. 50th Street, New York 20, N. Y. 


! would like to obtain more information about today’s gasoline quality, prices 


and taxes. Please send me your FREE booklets 


NAME 
ADDRESS 
DEALER: You're getting 70% more 
work out of your gasoline, and you're CITY ZONE STATE 


saving 18% while you do it! 


CUSTOMER: Fill ‘er up! 


FOR FURTHER INFORMATION ON 


REMEMBER OIL PROGRESS WEEK— OCTOBER 12th to 18th 


GENERAL SECTION, October, 1958 


ADVERTISED PRODUCTS. SEE READER SERVICE CARL 





WHEREVER YOU 
FIND PIPE WITH © 
ORA 
YOULL FIND A SMART 
PIPE BUYER @ 


during 
rut hye pipe 
eamiess pipe made ny 


t Youngstown District Office. today 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


) ) 





SEAMLESS DRILL PIPE - CASING 





USSR COMPETES IN 
ORLD OIL MARKET 


Foreign trade magazine boasts that the Soviet is taking sales away from Western 
oil companies . . . Released figures to 1957 show sharp rise in Communist exports 


THE Middle East and Venezuela, larg- 
est oil exporters, find a new competitor 
rising with dangerous rapidity. An issue 
of Vneshnayaya Torgovlya, official 
organ of the USSR Ministry of For- 
eign Trade, boasts that “during recent 
years the Soviet Union has replaced 
the American and Anglo-Dutch mo- 
nopolies in selling liquid fuel to many 
countries in Africa, Asia, and Latin 
America.” 

The 1957 figures, although not avail- 
able, have been hinted at and estimates 
are that the increase will be at least 
25 percent above exports for 1956. 

Deals made with the Soviet for oil 
and oil products are usually for ex- 
change of products instead of cash 
The Communist government, of 
course, uses this trade as the economic 
tool of political policy. Political offi- 
cials decide how much to export, which 
may ignore domestic needs; at what 
price, which may be at a loss or a profit, 
and to whom. If the sale or exchange 
takes a market from Free World oil 
companies, so much the better. 

Russian oil exports to both Com- 
munist and non-Communist countries 
passed the 10 million metric ton mark 
(about 205,000 bbl a day) for the first 
time in 1956. 

Latest official Soviet figures for oil 
and oil products exports are in Table 1. 


Ernestine Adams 


Highest level of Russian oil and oil 
products exports before World War II 
was 5.2 million metric tons (10,500 
bbl a day) in 1931. 

The USSR Ministry of Foreign 
lrade says that with the exception of 
Rumania, all the Communist nations 
in Europe are substantial purchasers of 
Russian oil or oil products. During re- 
cent years, Communist China has been 
the largest buyer of Russian oil prod- 
ucts. Soviet oil exports to Red China 
increased 10-fold between 1950-1957. 
In 1957 USSR delivered 14 million bbl 
of oil and oil products to its neighbor. 

In 1956 — last year for which offi- 
cial statistics are available — about 35 
percent of Soviet oil and oil products 
to non-Communist countries went to 
Africa, Asia, and Latin America, about 
20 percent to Finland, and about 35 
percent to Western Europe. 

Russian oil and oil products imports 
during the postwar period are in 
Table 2. 

Imported oil products came mainly 
from Rumania, Hungary, and Albania; 
synthetics, East Germany. Most of 
Russia’s imported crude was provided 
by Albania. 

In our annual world-wide survey of 
petroleum operations* we were struck 


*The Petroleum Engineer, July 1958, Page 
-17 


TABLE L USSR Exports of Oil and Oil Products. 


1946 1950 1955 1956 
500 1,100 8,000 19,000 


1938 


1000 metric tons/year 1,400 
Bbl/da 28,000 
focluding 

Communist countries (1000 T) 

Bbl/day 

Capitalist countries (1000 T) 

Bbl/day 


10,000 22,000 162,000 205,000 
400 900 4,200 5,300 
8,000 18,000 85,000 107,500 
100 200 3,800 4,800 
2,000 4,000 77,000 97,000 


TABLE 2. USSR Oil Imports. 


1946 
Metric tons (1000) 900 
Bbl /day 18,000 
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1950 1955 1956 
2,600 4,400 5,300 
53,000 89,000 107,500 


—=— 


by Soviet competition outside its 
borders for oil resources and by the 
number of Communist petroleum engi- 
neers working in other countries, such 
as Egypt, India, Ceylon, and Syria. 

The Standard Oiler+ goes into an- 
other phase of USSR competition — 
this one on the technological side. Sev- 
eral months ago Life quoted a Russian 
scientist as saying the Soviet petroleum 
industry had developed a drilling rig 
capable of drilling to 50,000 ft. 

In a round table in Houston, Texas, 
later, U. S. drilling experts agreed our 
technology and equipment could drill 
50,000 ft.t 

The turbodrill is an exhibit of the 
Soviet’s attention to technological de- 
velopment in the petroleum field. 

There is little question the USSR pro- 
duction is increasing rapidly — about 
17 percent last year. Demand is what 
the government decides. Remember 
there are only five service stations in 
the capital city of Moscow. 

Speaking of the Soviet Union's grow- 
ing oil export capacity, Allen W. Dul- 
les, U. S. Central Intelligence Agency 
director, warned: “By withholding sup- 
plies, by capriciously raising prices, or 
by dumping commodities, the Soviets 
in effect will have a seat at the council 
table of the great industrial nations of 
Europe.” 

The political power that could be 
wielded by control of cheap oil energy 
in the Middle East under such a policy 
could keep the world in perpetual hot 
water. It is perhaps one good reason for 
the drastic move of sending troops into 
Lebanon and Jordan to keep stability 
in the area. 

In this age, a dictator who controls 
a nation’s energy sources can decide 
the economic condition of that nation 
and influence the political situation. 


tJuly, 1958, issue of magazine published by 
Standard Oil of California 


tThe Petroleum Engineer, March 1958, Page 
B-44 *x*** 
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APPOINTMENT OF the Frost Engineer- 
ing Service Company, San Francisco, as 
exclusive Southern California distributor 
for F. H. Maloney Company pipeline 
specialty products has been announced. 
Vern Frost, a specialist in the oil and gas 
industries since 1946, is president of the 
company. Associated with Frost are John 
Merrill, general manager of Frost Engi- 
neering; and Jack Crawley, office engi- 
neer-manager of the firm. 


INTERNATIONAL MANAGEMENT 
organization known as Kendavis Indus- 
tries, Inc., International, has been formed 
comprising 19 affiliate companies. Offi- 
cers announced by Ken W. Davis, presi- 
dent, included: Vice president and comp- 


Ken W. Davis T. N. Shults 


troller, Ken Davis, 
Jr., chairman of the 
board, Loffland 
Brothers and Unit 
Rig & Equipment; 
general vice presi- 
dent Thomas N. 
Shults, president of 
Mid-Continent Cum- 
mins Export Corpo- 
> ration and a Mid- 
Ken Davis, Jr. Continent vice presi- 
dent; vice presi- 
dent-communications, Victor LeMay, 
Mid-Continent public relations and ad- 
vertising director; vice president-manufac- 
turing, John W. Tullis, Stratoflex vice 
president and general manager; vice presi- 
dent-drilling, R. J. Bromell, former Great 
Western Drilling chief engineer. 
Following are with Mid-Continent: 
Vice president - merchandising, P. Z 
Hilliard; vice president - traffic, Dan C 
Rogers; vice president - treasurer and as- 
sistant secretary Walter E. Strittmatter; 
vice president - real estate Jack P. Jones; 
vice president - legal counsel Warren 
Scarborough, Mid-Continent director; 
and secretary and assistant treasurer B 
L. Coontz. The advisory committee estab- 
lished for Kendavis Industries, Inc., In- 
ternational includes: Mid-Continent pres- 
ident D. H. Thornbury, Mid-Continent 
secretary-treasurer M. C. Cornish, Great 
Western president R. C. Tucker, Loffland 
Brothers president R. W. Wire, president 
Dorris Ballew of Dorris Ballew, Inc., 
Unit Rig president J. L. Vint, Cummins 
Sales & Service president J. T. Calnon, 
Stratoflex president C. A. Thomas, Cum- 
mins Sales & Service de Venezuela vice 
president and general manager 
rroutz, Loffland Brothers de Venezuela, 
C.A., vice president and general manager 
W. F. Ogden, and CP-Harrisburg, Inc., 
president T. P. Tarwater. 
J. T. Calnon, formerly vice president - 
sales, is new president of Cummins Sales 
and Service, Inc 
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The Trade 


PARADE 


REFINERY SERVICE has been extended 
in the Rocky Mountain and Louisiana 
Gulf Coast areas by Tretolite Company 
division of Petrolite Corporation. Philip 
P. Corneli, formerly chemical engineer 
for Shell Oil Company at Wood River, 
Illinois, will be at Baton Rouge, Louisi- 
ana. Dan Pietuch, refinery service engi- 
neer for Tretolite in Chicago has been 
transferred to Billings, Montana, where 
he will service the Rocky Mountain and 
western Canadian refineries 


NEW AGENT for Cameron Iron Works, 
Inc., is James H. Withers and Company, 
who will handle Cameron Lift-Plug valves 
on the West Coast. Withers was formerly 
a Sales-engineer with Cameron for five 
years. His offices are in Long Beach, 
California. 

CENTURY GEOPHYSICAL Corpora 
tion, Tulsa, Oklahoma, announced that 
Century has joined with Schlumberger 
Well Surveying Corporation to form a 
geophysical velocity logging service to be 
known as the Seismic Reference Service 
(SRS). Century has established a data 
center in its Tulsa office headquarters in 
order to process and evaluate results ob 
tained by its field SRS crews 


SEVEN NEW APPOINTMENTS and re 
assignments in its oilfield sales and serv- 
ice divisions have been made by Mission 
Manufacturing Company. In the service 
field, Tony Volotko was named service 
engineer to operate out of the Houston 
office. Originally, he was a field sales 
representative. Moving to New Iberia 
Louisiana, from Houma as field sales rep 
resentative is Harold Herrin who was 
formerly service engineer in Houma. Joe 
Scalise was reassigned from New Iberia 
to Houston as a field salesman. Appointed 
city sales representative for the Dallas 
Fort Worth area with headquarters in 
Dallas is R. E. (Jack) Hardy. A. I 
Robinson was transferred from Abilene 
to New Orleans, and R. M. Wood shifted 
from Illinois to Oklahoma City. Replac 
ing Wood in Illinois as field sales repre 
sentative is Joe Young from Oklahoma 
City. 


SOUTHERN ENGINE and Pump has 
been appointed distributor for Roi Line 
Engines, manufactured by Waukesha 
Motor. Waukesha recently purchased Le 
Roi Engines and renamed it the Roi Line 


TEXAS GULF DISTRICT headquarters 
for Bethlehem Supply Company have 
been moved from Houston to Beaumont 
Texas. Relocation was necessary to ob 
tain a more central point. O. H. Crowe, 
Texas Gulf district manager, will have 
his headquarters in Beaumont 

W. J. (Bill) Vark is new district man 
ager of the Louisiana Gulf district, with 
headquarters at New Orleans. Vark, for- 
merly district machinery sales representa- 
tive, replaces J. B. (Bob) Ellzey, de 
ceased 


REXALL DRUG COMPANY has pur 
chased Chemtrol Company of Lynwood, 
California, it was announced by Justin 
W. Dart, Rexall president. Martin Usab 
designer of the valve and a principal of 
Chemtrol, will head the research and 
product development department of the 
combined companies, Dart announced 
All employees will be retained 


> Baker Oil Tools, Inc. E. H. Clark, Jr., 
has been named vice president and assist- 
ant general manager, to carry out ad 
ministrative functions at Los Angeles. He 
formerly was head of the research de 
partment. W. S. Althouse, Jr., recently 
elected a member of the board of direc 
tors, was named manager of engineering 
and research. Althouse formerly was 
chief engineer. G. D. Hall, assistant sec 
retary-treasurer, and formerly assistant 
manager of the Central Division, was 
appointed administrative director of the 
Baker Houston plant. Paul E. Hilton 
newly elected vice president and a mem 
ber of the board of directors, will con 
tinue as manager of sales and service 
Central Division 


> Christensen Diamond Products Com- 
pany. Tom Manuel, formerly Salt Lake 
City district manager and Hugh Wallace 
of the Oklahoma City district, are being 
transferred to Christensen’s affiliate com 
pany Christensen Diamond Products 
Company (France). Manuel will be in 
Celle, Germany, where he will work 
through a subsidiary company, Christen 
sen Diamond Products GmbH. Wallace 
will be stationed in Rome, Italy 


A. E. Carter H. F. Nostrand 


> Worthington Corporation. A. E. Carter 
has been elected vice president of manu 
facturing. He will succeed Leslie C. Rick 
etts, who will devote full time as group 
vice president of five Worthington operat 
ing divisions. Carter joins Worthington 
from the Ford Motor Company 


> W. C. Norris, Manufacturer, divisior 
of Dover Corporation of Tulsa. H. I 
Nostrand has been appointed advertising 
manager. He has been with Norris since 
1946 and will serve under G. W. David 
son, Jr., vice president - sales 

. eo 


{ 
W.R. Wheeler, Jr J. W. Robbins 


> American tron and Machine Works 
} 


Company, Inc. W. R. Wheeler, Jr i 
been elected vice presick nt in 
sales. He was formerly 
Oklahoma City 

Fern Wagner and Joe Thompsor 
been appointed assistant ! 


i! ol 


sales mat 


ale m 


> Parkersburg-Aetna Corporation. | 
Robbins has been named vice | 
and general sales manager of Park 
Rig and Reel Company liv 
Parkersburg-Acitna. He 
Evans-Lombe, who resigned 

sales manager and will cont 
president. Robbins has | 

company 18 vear 
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ONE PIECE 


The stem guides of 
conventional needle 
valves are screwed 
into bodies—this of- 
ten causes leakage or 
blow-outs. Marsh 
Needle Valves are 
fused into one-piece 
by exclusive ““Cono- 
weld” process. 


re ” 

< 
He 
til 


FOR FURTHER INFORMATION ON 
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The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It is a valve that has strength and safety to spare 

. rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “Conoweld” process. 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un- 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. Asa result, Marsh valves are easier to operate 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance- 
ments are special “Marpak” one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep- 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zinc 
plated, preventing corrosion and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel. 

The new needle valve line includes globe and angle patterns 


with double female connections in sizes 4%", 4", %", 42", %" 
and 1”. Also globe and angle valves with male inlet and female 
outlet in sizes 4" and 42". Complete stock carried at our Skokie, 
Illinois factory and also at our branch plant in Houston, Texas, 


Write today for catalog giving complete details. 


MA RSH INSTRUMENT co. Sales Affiliate of Jas. P . Marsh Corporation 

Dept. M, Stokie, Ili. © Marsh Instrument & Valve Co. (Canada) 

ttd., 8407 103rd St., Edmonton, Alberta @ Houston Branch Plant: 
1121 Rothwell St., Sect. 15, Houston, Texas 
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Sign of Wafer....Layne 


Vital to most petroleum operations is a guaranteed supply 
of water. Water for removing heat loads, process consump- 
tion and accompanying plant operations—all require de- 
termined amounts for an hour, a day, a year—indefinitely 
That’s why the well site must be accurately determined 


and the well constructed to deliver the available water 


LAYNE & BOWLER. INC. MEMPHIS 
GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Layne wells circle the globe. Every condition and every 
problem possible has been met and solved. This know-how 
and over three quarters of a century of experience result 
in efficient, economical wells—the basis of many indus 
trial water systems. Layne drilled wells provide a reliable 


water source—the criterion for industrial water supply 


LAYNE & BOWLER, ING 
MEMPHIS 8, TENN 


Gentlemen: Please send me bulletin No. 100 
NAMI 
TITLE 
ORGANIZATION 
ADDRESS 


CITY 
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AUTOMATIC LEASE CONTROL 
Individually designed and engineered! 


The line illustration on the right represents a typical 
automatic well test system. The “Cyclotest” Automatic 
Well Test Control Panel, pictured below this illus- 
tration, is connected to three-way solenoid actuated 
diverting valves installed in each flow line production 
manifold. A valve, when actuated, diverts the flow of 
oil through the well test equipment, comprised of a 
test separator or heater-treater and meters for oil, 
water and gas. Each meter actuates a momentary con- 
tact for each unit of production. This test information, 
in the form of electrical pulses, can be recorded by 
various pens in an associated strip chart operation 


recorder or in digital form by the CSC “Cycloprint” 


DATA Printer, shown below the illustration on the 
right. Also recorded are well identification numbers 


and duration of tests. 


If Fisher Type 1620 three-way, 3 position valves are 
used in the production manifold, the “Cyclotest” 
panel can be provided with clocks for well flow con- 


trol for automatic stop-cocking of wells. 


High Level Safety Float Switches, Fisher Type 2800- 
252V, are installed in both test and production 
separators. High level in Test Separator carries oil to 
be diverted back through Production Separator; high 
level in Production Separator can be used to actuate 


a lease shut-in circuit. 











Internal Construction of CSC 
“Cyclotest”. Individual relays are 
hermetically sealed and plug-in. 
This minimizes the need for main- 
tenance and at the same time 
makes servicing of this unit quite 
simple. The sub-base on which the 
plug-in components are mounted 
is hinged and swings out for easy 
access to all internal wiring. 






































lates wah oy 








The Type 1620, pictured above, is a three 
way, three-position valve. With no pressure 
on the diaphragm both ports are closed, so 
that this valve can be used for production 
control in addition to automatic well test- 
ing. The body is rated at 1500 Ibs. W.O.G. 
working pressure and has 2” screwed 
connections. 
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Pictured above are Diverting Valves for 
Well Test Manifold. Fisher offers two valve 
types for this service. For straight three- 
way service at low pressures the Type 
1663A is recommended. This valve is spring 
loaded, diverting to the (test) position 
only when air is applied under the dia- 
phragm. 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS, SEE READER SERVICE CARC 


Float Level Control. The Fisher Type 2800- 
252V, an on-off type float switch, uses a 


flexure tube assembly for transmitting 
float motion to a Micro switch in an ex- 
plosion-proof housing. Also available 
with Type 2805 pneumatic snap-acting 
pilot—interchangeable on same housing. 
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The left illustration below shows the controllers and The pilot lights on the “Cyclotest™ indicate which wells are 
recorders for a combination automatic tank switching and flowing straight to the Production Separator and which 





automatic well testing installation. The graphic panel is 
a CSC “Cyclotest’’ Automatic Well Test Controller for 
programming the testing of 15 wells. The recorder on the 


well is on test. The row of switches directly under the 
lights provide for by-passing wells from test sequence, 


left is the integrating gas flow meter. On the right is a for shutting wells in or for putting them on test inde- 
multi-pen operation recorder providing a permanent pendent of the controller. In the lower center is a 1-30 hr. 
record of well test dato. timer which determines the duration of the test. 








; a’ 
“Cyclotest "Automatic Wel/ Test Contro/lers “Cycloprint” Data Printer 


Pictured on the right in the above illustration is a ““Cycloprint’ Automatic Data Printer which is a 
multi-channel unit designed to receive pulse information from as many as 21 different sources and 
store this information until called for. A typical application is the recording of well test information 
such as barrels of oil and water, MCF of gas, test time, lease identification, date and time. The 
information is printed in digital form on adding machine tape. 


FOR CONTROL SYSTEM DESIGN: 
CONTROL SPECIALTY CORPORATION 


(A Subsidiary of FISHER GOVERNOR COMPANY) 
Box 4524, Houston 13, Texas 


FOR VALVES AND LIQUID LEVEL CONTROLS 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario 





SINCE 1880 
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ADVERTISING SALES 
Trainee for leading oil and gas publication. 
Must be personable, intelligent, tactfully ag- 
gressive. He could be a petroleum, mechanical 
or chemical engineer presently employed in 
the oil-gas industry, or a graduate in advertis- 
ing-marketing; writing aptitude important. 


Opportunity to ay into five-figure income in 
two years. Apply by letter to P. O. Box 1589, 


> 4 

> Apply L & D - Fr L AT t 4 Dallas, Texas, sending qualifications, tele- 

' 4 phone number and photo. Replies will be held 
| in confidence. 


Sealing & Anti-Seize Compound} 7" ___.._ 

















: Recommended for HYDRAULIC FITTINGS 
, will not plug orifices | 
‘ FAST ASSEMBLY — for 


>» No cross threads 
> Tight with less torque 
> Lead is ao thread 


STUDS, BOLTS, GASKETS 
AIRCRAFT PLUMBING 


> tube. 

> A REAL PIPE SEALER autos MARINE 

> Pressure held 20,000 

psi up Liquid or OIL WELLS) = PIPING 

Gas 

lL. epproved fer 

butone, propone, 

gasoline, petro 
leum. 

Use for: Hydraulic 
fluids, steam, om 
monia, etc 

WO HEAT FREEZE 

Temperature ronge— 
100° to 2987° F. 

WO CORROSION WELD 

Stops rusting, acid- 
etch ond corrosion 

WO GALLING 

OR SEIZING 

Recommended for 
aluminum, stain 
less, titonium, 

oo steel, brass, 


c 





ATLANTIC CITY’S NEWEST 
CONVENTION HOTEL 


The JEFFERSON with its new facilities for 
handling all convention groups is fast becoming 





(Ne. 250) 


Atlantic no $s most — convention hotel. 

The JEF RSON features an abundance of 
Meeting, nee ond Exhibition Rooms fully 
equipped to handle your every need. Experienced 


a Mn a a a ae 


Stocked by Ask for 


i i nL i MM li i li li li li li lin, li li, li li, li, li ls lla li, dl, dl dl dl ly st it th tt i 


fasy DISASSEMBLY Supply and | personnel. Location ideal in heart of Atlantic 
y ANYTIME “ard FREE | City. 

) Better than new jereware Write e@ Phone oe Wire Today 

» threads. Stores SAMPLE | For Descriptive Literature 


CONVENTION MANAGER 


HOTEL JEFFERSON 


Atlantic City + New Jersey 





ARMITE LABORATORIES 
6609 Broad Street Les Angeles 1, Calif. 



































Unexcelled... 


for Outdoor Use 


* DRIP PROOF 

¢ VERMIN PROOF 

¢ MOISTURE PROOF 

* CORROSION RESISTANT 
* FORCED AIR COOLED 
All these features of Field- 
master Ball Bearing Motors 
have been designed to over- 
come the rugged conditions 
of Oil Field requirements. 





Screened 
Air Port 


CHECK THESE 
OUTSTANDING ADVANTAGES. 


Heavy Cast base for alignment, stabil- 
ity, heavy duty, double-shielded, pre- 
lubricated bearings, reduces lubrica- 
tion worries, high grade silicon steel 


provides triple ratings, dual voltages 

high torque licks heavy starting 
problems. High slip is available to 
take care of reciprocating load re- 


CLASSIFIED 








Help Wanted 


PRODUCTION ENGINEER. Mini- 
mum five years’ experience in design 
and installation of oil field production 
equipment. Opportunity for profit- 
sharing basis with new engineering and 
construction firm along Louisiana Gulf 
Coast. Offshore experience helpful. 


Box 203 
c/o The Petroleum Engineer 








CHEMICAL ENGINEER 
WANTED 
Young chemical engineer with approx- 
imately two years’ refinery process 
operations experience for thermal 
engineering of heat transfer equipment. 
All inquiries will be held in strict confi- 
dence. Address correspondence to: 


E. D. ANDERSON 
WESTERN SUPPLY COMPANY 
Tulsa, Okla. 


P. O. Box 1888 











.. HOLD GAP 





quirements encountered in pumping. 
Write For Deseriptive Literature. | 


BETHLEHEM SUPPLY CO, twisa, oxuanoma | 


Manufactured by VALLEY ELECTRIC CORPORATION, St. Louis, 8, Mo. | 


in the magnetic circuit reduces iron 
losses... Wide variety of windings 


E 40 FOR FURTHER INFORMATION ON 
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SETTING 
LONGER 


Gas engines provide the lowest cost, mo-: 
reliable power for oil field use—and Field 
Reports PROVE that industrial engines are 
most efficient and economical when they 
are powered by STITT New Triple Ignitor 
spark plugs. STITTS hold gap setting longer, 
increase magneto life, cut “down time,” give 
better performance longer in ALL your engines. 
To get long-life performance from 

your engines—regardless of make / 

—send for FREE Pocket Catalog / 
and Application Chart that 
specifies the RIGHT plug for 
ALL your engines. 







Dept. PE « Columbus, Ohio 
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Trade Parade 





L. P. Harman 


R. W. Rademacher 


NEW EASTERN district office in New 
York City to serve that market better has 
been announced by J. Pat Beaird, presi- 
dent of The J. B. Beaird Company, Inc. 
R. W. Rademacher, formerly manager of 
plant storage, has been promoted to man- 
ager of Beaird’s Eastern division. 


> Well Completions, Inc. Lyndon P. Har- 
man is new sales manager of Well Com- 
pletions, Inc. Harman will also aid the 
firm's staff in engineering air or gas drill- 
ing programs for contractors and opera- 
tors. 


> Wilson Supply Company. James Grady 
Ferguson has been transferred from the 
Houston, Texas, office to the sales office 
in Tulsa, Oklahoma, where he will assist 
P. S. (Phil) Stover, manager. Ferguson 
has been with the company 12 years. He 
is being replaced by Herbert Reimers. 


> Consolidated Electrodynamics. Ap- 
pointment of Everett J. Long as director 
of the transducer division was announced. 
Long, who succeeds Patrick in the divi- 
sional director’s post, was formerly assist- 
ant director for operations of the division. 
Joining CEC in 1952, he was manager of 
the special products division before be- 
coming production manager of the trans- 
ducer division in 1956. 


> Jones & Laughlin Supply Division. Ap- 
pointments of two district sales man- 
agers have been announced. V. A. Hamil- 
ton, salesman at Pleasanton, Texas, will 
be in the Panhandle District with head- 
quarters at Amarillo, Texas. O. M 
Lorenz, assistant district sales manager 
of the Illinois-Kentucky district, will have 
headquarters at Olney, Illinois. 


> General Motors. Arthur M. Hazell, Jr., 
was appointed manager of petroleum 
equipment sales for Electro-Motive Divi- 
sion, builder of diesel-electric power 
equipment for oil well drilling. Hazell, 
who has been sales representative at 
Houston for Electro-Motive, will be as- 
sisted by two factory service engineers — 
Thurlow Fernandez at Houston and Ed 
Chernoff at New Orleans. 


> Crutcher-Rolfs-Cummings. President 
A. S. Crutcher and first vice president J. 
D. Cummings, co-owners of the firm, 
placed the active management of the 
company in the hands of three new vice 
presidents and a secretary-treasurer. 

Kenneth Defenbaugh, previously a 
partner in an Oklahoma City company 
which supplied certain equipment to 
C-R-C, has assumed office as vice presi- 
dent and general manager. 

C. E. Hatcher who has been in charge 
of C-R-C’s Internal Pipe coating division 
was made a vice president. 

Jack Scott, previously sales and serv- 
ice manager, is the new vice president in 
charge of sales and service. 

W. C. Cherry, with C-R-C since 1946, 
was chief accountant and comptroller 
prior to his being promoted to the secre- 
tary-treasurer post. 
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more new FORGED STEEL UNION 


CLAYTON MARK 


Eliminates guesswork ... Tells 
exactly what you want to know! 





Ready NOW ... our new catalog of Forged Steel Unions that 
gives all the vital facts you want to know when you order 
unions. It shows every detail of construction . .. gives you every 
specification from metal to hardness of seats to exact dimen- 
sions. 

So complete is the information in this new union catalog that 
an engineer can draw them into plans and write complete speci- 
fications for ANY job requiring pressures to 6,000 Ibs. No wad- 
ing through words, Just plain facts... bute ALL the facts you 
need. 

Clayton Mark Unions have set standards throughout industry 
for almost a half century. They are made by the originators of 
steel unions and the leader in forged steel unions—Clayton 
Mark. They are designed, produced completely, and guaranteed 
by Clayton Mark, They are your assurance of long life and 
lower-cost union service. 


See your nearby Clayton @ PETROR @ MARKE 
Mark Union distributor or @ PETRO STAINLESS® @ ORIFICE 
write us for your FREE copy @ HANDLEBAR® @ CHECK VALVES 
of the new UNION CATALOG. @ HYDRO® @ FORGED STEEL FITTINGS 


CLAYTON MARK & COMPANY 
1900 Dempster St., Evanston, Ill. 


quality products for industry, farm and home 


FOR FURTHER INFORMATION ON E-41 
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the first practical and guaranteed 


ING ROOF 





FOR small diameter tanks in 
MARKETING, BULK STORAGE, PRODUCING 
and REFINING OPERATIONS. 


Suitable for storing gasolines, crude oils, and hydrocarbon chemicals. 


The HAMONDFLOTE COVER is constructed of rigid 
polyisocynate foam—a plastic material with exception- 
ally low density and high load carrying capacity. 


* CONSERVES VAPOR + PRESERVES PRODUCT 
* PREVENTS CORROSION + LOW COST—NO MAINTENANCE 
* UNSINKABLE + VIRTUALLY INDESTRUCTIBLE 
* LONG LIFE—(more than 10 years expectancy) 
* UNAFFECTED BY WORKING TEMPERATURES 
—(from —94° to +300° F) 


FOR ITSELF 
* EASILY INSTALLED OR REMOVED 


MONTHS. 


Write or call us and we will send our nearest representative 
to give you full information, 


*Pat. Pending, Trade Mark reg. 


HAMMOND IRON WORKS 


744 BROAD STREET, NEWARK 2, N. J. 
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There's a trend to 


WELDE 
PIPIN 





SMAL 
SIZES 







Be a 
te 
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...because it PAYS 


...and PAYS 
...and PAYS 


In small sizes ... all sizes... 
welded piping with 
TUBE-TURN FITTINGS 
pays off 3 ways! 


SAVES ON MATERIAL. Schedule 4C pipe, butt welded, 
is stronger in bending and fatigue and has greater 
thickness for corrosion resistance than Schedule 80, 
threaded. Hence, welding piping can be lighter... can 
cut material costs 30-50% 


SAVES ON INSTALLATION. Butt welded joints in 114” 
piping, such as school heating line shown, averages 
7 minutes compared to 8 minutes for threading and 
tightening fitting. Tools are simple, inexpensive 


MORE INFORMATION —"The Economics of Welding 
Small, Non-critical Pipe” gives helpful information. 
Mail the coupon for your free copy. 


TUBE TURNS 


224 East Broadway, Lovisville 1, Kentucky 


Please send free copy of “Economics of Welding Small 
Non-critical Pipe 


Company Name 
Company Address 
City 

Your Name 


Position 


* 
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SAVES ON MAINTENANCE. Butt welded joints are per 
manently as strong and leakproof as the pipe itself. Photo 
shows 44” welded water-heat piping for shopping center 


specified to eliminate maintenance expense 
TuUBE-TuURN* Fittings and Flanges in sizes from 
14,” to 42”... in all types and materials... are avail 
able promptly from your nearby Tube Turns’ 
Distributor. All your needs on one order cuts your 
purchasing red tape. 


The trademarks "TUBE -TURN” and “tt” are applicable only to the quality products of Tube Turns 


*"*TUBE-TURN” and “tt” Reg. U. S. Pat. Off 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 


CHEMETRON 


DISTRICT OFFICES: Atlanta * Chicago * Dallas * Denver * Detroit 
Houston * Kansas City * Los Angeles * Midland (Texas) * New Orleans 
New York * Philadelphia * Pittsburgh * San Francisco * Seattle * Tulsa 


IN CANADA: Tube Turns of Canada Limited, Ridgetown, Ontario 
DISTRICT OFFICES: Edmonton * Montreal * Toronto * Vancouver 





A NEW CANADIAN OIL WELL 
SERVICE company has been formed by 
the coalition of two well-known Domin- 
ion firms—Thorson Oilfield Cementing, 
Ltd., and Strata Testers, Ltd.—and a lead- 
ing United States service company, BJ 
Service, Inc. The new firm will be known 
as BJ Service of Canada Ltd. 

Announcement of the new Canadian 
operation was made jointly by George M. 
Davis, president of the new firm, and 
John B. Merritt, executive vice president 
and general manager of BJ Service, Inc., 
Long Beach, California. 

The Canadian company combines the 

capital, facilities and personnel of the 
Thorson and Strata Testers firms, with 
additional capital and technical support 
from BJ Service. Administrative offices 
will be located in Edmonton, Alberta, 
with a network of field stations through- 
out Canada’s major oil and gas produc- 
ing areas. 
AN EXCLUSIVE LICENSING AGREE- 
MENT has been concluded under which 
Elliott-Automation Limited, London, 
England, will manufacture and market 
certain analytical and control instruments 
of Consolidate Electrodynamics Corpo- 
ration design. 

The instruments include analytical and 
process-control mass spectrometers, 
chromatographs, moisture monitors, re- 
fractometers, and oxygen analyzers. 
Elliott-Automation experts to sell these 
instruments largely to the petroleum, 
chemical, and petrochemical industries. 


A COMPLETE COMPANY STREAM- 
LINING has been announced by Worth- 
ington Corporation. 

Adoption of the new trademark follows 
by six years the abandonment of “Worth- 
ington Pump and Machinery Corporation” 


LUFKIN 


Trade Parade 


which had been its name for so many 
years. Today it is simply called the 
Worthington Corporation. 

The emergence of a new marketing 
service wing of the Marketing Division 
under the supervision of Marketing vice 
president, T. J. Kehane, includes: 

Product and Marketing Planning: Set 
up to help promote the use by the operat- 
ing divisions of all needed marketing 
services both inside and outside the com- 
pany. 

Marketing Research: To get facts be- 
fore taking action. 

Advertising and Marketing Promotion: 
Brings advertising and sales promotion 
skills to bear not only on sales objec- 
tives, but also on other marketing objec- 
tives. Uses its communication skills and 
regular contact with divisions to help 
bring about a better understanding and 
practice of modern marketing principles. 





> Robert G. Allen has been elected to 
the board of directors and the executive 
committee of Bucyrus-Ernie Co., South 
Milwaukee, Wisconsin. Allen’s election 
was announced by W. L. Little, presi- 
dent of the company and cahirman of the 
board, following a meeting of the board 
at Bucyrus-Erie’s new drill manufacturing 
plant at Richmond, Indiana. 

Allen is executive vice president of 
Bucyrus-Erie in charge of all manufac- 
turing and sales. He joined the company 
in July 1957 as a vice president. 

Appointment of four persons to sales 
positions has been announced by the Drill 
Division, Bucyrus-Erie. They are: Wil- 
liam G. Barnes, sales engineer—blast hole 
drills; Robert E. Cannon, service man- 
ager; Mark J. Janich, supervisor, parts 
and tools sales, and William G. Piper, 
supervisor, Sales technical section 


CHROME CLAD® 


won't rust, chip 


or peel 


“Atlas” Oil Gaging tape lines. 


te 


It's 50% heavier 


j 


increase 
cooling 
tower 
efliciency 
with 

MORE CFM 
and LESS HP 


Precision engineered 
Aeromaster Fans 
with variable pitch 


than standard-weight stee blades and anti-flutter 


The bold, black markings are bonded to { , 
tapes. Shows oil level clear- design give cooling at lower 
ly. Wipes clean easily. h cost. Blades resist acids, alkalies, 
abrasion and weather. 4, 6 or 8 blade 
styles in 54” to 22’ diameters. Before 
you replace or consider new equip- 
ment, write: Koprers Company, INc., 
6705 Scott Street, Baltimore 3, Md. 


-Aenomasten 
THE FU FE KIN BLE COMPANY | “Fans 


Engineered Products Sold with Service 


the basic metal protected with several 


4) 
: 
There’s no paint on Lufkin Chrome Clad i 


f 

| 
electroplatings that give extra strength to iL 
leneths from 18 to 100 feet 
the line. The final metal coat is Lufkin’s 


smooth, rust resistant . . . the most durable 


exclusive Chrome Clad finish. Glare-free, / 


tape line you can buy. 
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--- Almost enough to fill the Cotton Bowl 


That's the number of injured workmen who received medical aid and com- 


pensation benefits from Texas Employers’ in 1957. 


Of course, the thousands who were not injured because of the intense safety 


efforts of TELA and its policyholders would fill many Cotton Bowls. 


But when accidents do occur, it’s doubly gratifying to know that your insur- 
ance carrier has trained and experienced men in 25 Texas offices who have 


the desire to handle your claims fairly and promptly. 


This service is one of the principal reasons why TEIA writes more workmen's 
compensation insurance in Texas than any other five companies combined. 
Why not put this service to work for you? Call your nearest Texas Employers’ 


office today. 


SERVICE OFFICES 


t E x A Ss E Mi P he O Y E R Ss ABILENE * AMARILLO « AUSTIN 


BEAUMONT © CORPUS CHRIST! 

INSURANCE ASSOCIATION DALLAS © DALLAS (OAK CLIFF) 
EL PASO * FORT WORTH 
FREEPORT © GALVESTON 
HOME OFFICE: "HARLINGEN » HOUSTON 

LONGVIEW © LUBBOCK 
EMPLOYERS INSURANCE BUILDING RE) MIDLAND « ovessa + Port 

DALLAS, TEXAS "5 ARTHUR © SAN ANGELO * SAN 

© ANTONIO © SHERMAN © TYLER 
WACO © WICHITA FALLS 





AUSTIN F. ALLEN, Chairmen of the Board BEN H. MITCHELL, President 
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So you get easier 
quicker action with 


rRibealb> 


Heavy-Duty Pipe Cutters 


The instant you start feeding in this new 
cutter on a pipe you feel the remarkable 
difference, the new cushioning effect chat 

makes cutting much easier and faster. 
And the bigger handle and extra 
long shank (protecting threads 
on screw handle when you use a 
power drive) helps, too. Try it, 
compare it . buy it at 
your Supply House 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


NEW FACILITIES for Genesys Corporation have been com- 
pleted in Los Angeles. Located at 10131 National Boulevard, 
the new modern brick structure contains 10,000 sq ft of floor 
area. Interior modifications resulted in functional development 
laboratory and manufacturing space for the engineering and 
product development staff. A complete micro machine shop is 
housed in a special dust-free laboratory devoted to the develop- 
ment of precision electromechanical components. 


> Graver Tank & Manufacturing Company, International Divi- 
sion, has established an office in Caracas, Venezuela, W. Clark 
Root, president, announced. William I. Woodson has been ap- 
pointed general manager. 

The new South American office will enable Graver to offer 
its complete line of equipment, including large floating roof 
tanks, for sale and erection in Venezuela, Root said 

Woodson, a long-time resident in Venezuela, formerly served 
as manager of the Venezuelan Division of Texas Petroleum 
Company and also in Turkey as petroleum advisor to the 
Turkish government. He formerly resided in San Marcos, Texas 

Erwin C. Barnes, a Graver field engineer with wide overseas 
experience, was named as Woodson’s assistant. The office is 
located at Edificio Central, Caracas, and mail inquiries origi- 
nating in Venezuela should be sent to Apartado 2658, Caracas 


> Dow Chemical Inter-American Ltd. Appointment of Thomas 
G. Johnson as manager of the Buenos Aires, Argentina, sales 
office was announced. He will assist Dow Inter-American’s rep- 
resentatives in Argentina, Bolivia, Chile, Ecuador, Paraguay, 
Peru and Uruguay in the sale of Dow products. 

Before assignment to his new position, Johnson was assistant 
manager of the Montevideo office in Uruguay 


> Hewitt-Robins, Inc. William P. Kesel has been appointed 
export manager succeeding J. J. Murray, who continues as a 
consultant to the company. 

Kesel began his career with Hewitt-Robins in 1939 as a 
trainee. In his new job of export manager, he will be respon- 
sible to J. J. Sheehan, manager of the company’s international 
division. 


> Consolidated Electrodynamics Corporation. Francis T. Green- 
up, formerly chief product engineer, was named manager of 
engineering services und manager of the Alectra department, 
which designs and manufactures CEC’s Alectra line of portable 
test instruments. 

George M. Slocomb, formerly supervisory principal engineer, 
was promoted to assistant chief development engineer, and 
E. James Penrose was named administrative manager. Penrose 
was formerly assistant to Joseph H. Lancor, Jr., vice president 
in charge of development. 


> Jones & Laughlin Supply Division. C. J. (Jack) Jernigan. 
traffic manager has retired. He has been active in the transpor- 
tation field for 48 years. He joined Jones & Laughlin Supply 
Division when it was Frick-Reid Supply Company in 1942 as 
assistant traffic manager. 


> Baroid Division National Lead Company recently announced 
several appointments and transfers in its drilling mud depart- 
ment. Kemp S. Lewis, assistant manager of the Lower Texas 
Gulf Coast area, has been transferred to Corpus Christi, Texas. 
R. E. Killion, formerly sales representative in Houston, has been 
appointed district superintendent at McAllen, Texas. F. J. 
Wright, service engineer, was appointed store manager at Edin- 
burg, Texas; W. W. Ames, service engineer, was appointed store 
manager at Corpus Christi; Jay Crist has been employed as 
store manager at Jourdanton; and June Wallace employed as 
store manager at Tyler, Texas. 

In West Texas, John T. Blaney, Jr., formerly district super- 
intendent at Abilene, has been appointed assistant area manager 
and will remain at Abilene. He is replaced as district superin- 
tendent by Ed L. Easley, formerly district superintendent at 
Wichita Falls. J. D. Newsom, district sales representative, re- 
places Easley as district superintendent at Wichita Falls. 

In the Rocky Mountain area, Store Manager E. A. Fine, Jr., 
has been appointed district superintendent with headquarters in 
Williston, North Dakota, and F. M. Estep appointed district 
sales representative with headquarters at Billings, Montana. 

In the Louisiana Gulf Coast area, H. J. Thompson, service 
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engineer, was appointed store manager at Shreveport, and will 
be responsible for stores at Zwolle, Minden and Cotton Valley. 
G. G. Moles, service engineer, was appointed store manager at 
Homer and will also manage Baroid stores at Ruston, Arcadia, 
and Bernice, Louisiana. 

S. E. Marrs, sales representative, at Lafayette, was appointed 
store manager at Monroe and will also be responsible for Baroid 
stores at Delhi and Winnsboro, Louisiana. 

J. Lamar Smith, Jr., sales engineer, has been transferred from 
Lafayette to Magnolia, Arkansas, as store manager. He will also 
manage stores at Lewisville and El Dorado, Arkansas. 

J. W. Wheat, sales representative, was transferred from Lake 
Charles, Louisiana, to Jackson, Mississippi. P. E. Silver, service 
engineer, was transferred from Lake Charles and appointed 
store manager at Brookhaven, Mississippi. J. A. Conway, service 
engineer at Lake Charles was appointed store manager at 
Natchez, Mississippi, and will also be responsible for the Port 
Gibson Store. 

Sam Hailey, formerly of Sam Hailey Mud and Chemical 
Company, has been employed as store manager at Canton, 
Mississippi. 


> Monsanto Chemical Company. Election of Patrick J. Dowd 
of St. Louis to the position of treasurer was announced. Dowd 
has been director of administration for the company’s Overseas 
Division. He succeeds Edward D. Toland Jr., also of St. Louis, 
who has resigned. 


> M. W. Kellogg Company (Pullman Inc.). Dr. John W. Kraus 
was appointed research chemist. Dr. Kraus, who was formerly 
with the Argonne National Laboratories, will be engaged in mass 
spectrometry at M. W. Kellogg. His appointment is part of the 
firm’s expanded research and development program under the 
supervision of Dr. Alex G. Oblad, Kellogg vice president. 


> Garrett Oil Tools, Inc. (Division of U.S. Industries). Appoint- 
ment of Bolling A. Abercrombie as assistant to the vice presi- 
dent-engineering has been announced. Abercrombie, who has 
been serving as a sales engineer in the company’s Houston Dis- 
trict, has moved to Garrett's home office at Longview, Texas. He 
joined Garrett Oil Tools, Inc., in October, 1955. Prior to that 
time, he worked with Texas Pipeline Company in Tulsa, Lock- 
wood & Andrews in Houston, and J. S. Abercrombie in Gon- 
zales, Texas. 


DID YOU MISS THESE? 
DO YOU WANT A FILE COPY? 
Handy reference reprints 


Reet ww tt hl hl hl hl hl wl 
pues © 6 @ © @ es $1.00 


Listed below are articles for which we have had an 
exceptional number of requests, and have reprinted 
them. To assure prompt, accurate handling, clip ad 
and return as order form. 





A-1 Operations Research and How It Works 
Gilbert C. Jacobus 
A-2 More Interest on Your Training Dollar 
Carl Mullins White 
industrial Relations in the Oil Industry 
Ray O. Weems Jr. 
Instruments and Control Equipment 
Directory for the Petroleum Industry 
How to Write Better Technical Articles John L. Kent 
What Makes a Man Work? A. Q. Sartain 
You Can Buy It in S. A.—Directory of Supply and 
Service Companies in S. A. 
Percentage Depletion — Hardly Anybody Understands It 
Management's Real Job — PROFITS Edward J. Burnell 
Benjamin P. Hamilton, Jr. 
Ernestine Adams 
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Now you thread 4, 41/7 5” and 6” pipe 
with only One set of dies 


with the Nlow? =e i EeeSall > 


No.161 4° to 6” Geared Pipe Threader 


Check These Time-Saving Features: 


Jam-Proof for safe threading by power or 
hand. Drive pinion kicks out automatically 
when full thread is cut. Die head can't jam. 


2 Only 1 Set of High Speed Dies threads 
° 4”,4'",5" and 6" pipe. 2 quick release knobs 
for fast size settings. Adjustable for tapered 

or straight, over or under size threads. 


3 Plate Type Workholder sets to size before 
* putting on pipe. Just one screw to tighten— 
no bushings. 


What’s more the new No. 161 has all the time- 
saving and proved performance features that have 
made the Rit@ntD 65R-TC and 4PJ Threaders 
the world’s most popular. Save time on your large 
pipe jobs . . . order the 161 from your Supply 
House today! 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARI 





Trade Parade 


> Radio Corporation of America. R. E. 
Wilson has been named manager, com- 
munications manufacturing. He will di- 
rect the manufacturing activities of 
“Radiomarine,” microwave and mobile 
communications equipment from his of- 
fice at Camden, New Jersey. 


> Catalytic Construction Company. James 
K. Logan was appointed manager of the 
Middle Atlantic area and will work out 
of the main office in Philadelphia. Logan 
has had 15 years experience in design 
and construction of processing plants. 


> Bucyrus-Erie Company. Charles Part- 
hum, formerly with Harnischfeger Cor- 
poration, Milwaukee, where he had been 
director of public relations, sales promo- 
tion and advertising, was named sales 
promotion manager. 





> Brown Oil Tools, Inc. Woodrow Heard 
was promoted to works manager where 
he will have direct supervision of all 
manufacturing facilities, shop personnel, 
shop requirements of materials and sup- 
plies, and tool engineering. 

Furniss M. Prell, who has had exten- 
sive experience in oilfield equipment sales 
and installation, as salesman for Metro- 
politan Houston. Prell was active in drill- 
ing activity, beginning as a roughneck 
and advancing to district superintendent 
for the Shell Oil Company. Before join- 
ing Brown, he was a district manager for 
the A-1 Bit’ and Tool Company and for 
Garrett Oil Tools. 


> ACF Industries. L. Rene Gaiennie has 
been elected vice president of industrial 
and public relations. He succeeds Albert 
L. Kress, who remains a staff vice » pret 


Judge your power unit by its 


LUGGING 


FACTOR 





HORSE POWER 








Model VR4D 56 hp ; 


WISCONSIN’ .:, 
heavy duty Ai-Cooled 
ENGINE power curve 


oe 


ZONE OF TOP PERFORMANCE 


2100 
2000 
1900 


1800 


TORQUE - INCH LBS 


1700 


1600 








WISCONSIN MOTOR 


MILWAUKEE 46, 


World's Largest Builde t He 


When the power load suddenly builds up and the engine speed 
slows down ...how long will the engine hang on and carry the 
increased load without stalling? 

The answer lies in the HIGH TORQUE LUGGING FACTOR 
which is an integral part of “Wisconsin” basic engineering. The 
point at which an engine will stall under suddenly increased loads 
is the High Point in the TORQUE CURVE. As a case in point, 
analyze the Wisconsin Model VR4D power curves reproduced here. 
This engine develops its maximum horsepower (56 hp.) at 2200 
rpm. at which point it registers a torque of 1600 inch-lbs. The 
engine runs into heavy going. The load builds up fast. The rpm. 
slows down to 2000, 1800, 1600 and 1400 rpm., reaching its maxi- 
mum torque at the low speed of 1300 rpm. 

In terms of power service to the user, this simply means that your 
Wisconsin Engine is designed to provide dependable load-holding 
power at low engine speeds. This, in turn, means fewer shutdowns, 
less wear and tear, more usable power and more versatile perform- 
ance for your dollar investment. 

These are reasons why it pays to specify “Wisconsin Power” 
for your equipment. For a briefing on the full line, write for 
Engine Bulletin $-223. 





619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 McKINNEY AVENUE © HOUSTON, TEXAS 
$05 SOUTH MAIN STREET © WICHITA, KANSAS 
ooo 
OM FIELD OFSTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS 


Corporation 
WISCONSIN 


A8-6218 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





WRITE TO HARLEY SALES CO. 


dent. Gaiennie came to ACF in Septem- 

ber, 1957 as director of industrial and 

public relations. His new duties will en- 

compass labor relations, public relations, 

personnel, wage and salary administra- 

— security, safety and employee bene- 
ts. 


> American Cyanamid Company. A. J. 
Weith Jr., commercial development man- 
ager for the organic chemicals division 
became industry advisor to the Chemical 
and Rubber Division of the Business and 
Defense Services Administration, U. S 
wy oe Department in Washington, 


> Baker Oil Tools. Paul E. Hilton was 
elected to the board of directors to fill 
the vacancy created by the death of Roy 
W. Henderson. Hilton, who will con- 
tinue as manager of central division sales 
and service, Houston, Texas, was also 
elected a vice president. 


> Baroid Division National Lead Com- 
pany. R. E. Souther is new manager of 
forei operations. He has been with 
Baroid for 19 years, having served as 
chief engineer of well logging depart- 
ment, manager equipment department, 
and manager of the well logging depart- 
ment. Souther will be responsible for 
Baroid’s export department and coordi- 
nation with overseas affiliates. 

Replacing him as manager of the well! 
logging department is Pixler, 
formerly assistant manager. Pixler has 
been with Baroid since 1940, having 
served with the company throughout the 
entire United States. 

S. E. Geffen has been appointed area 
superintendent of logging department in 
Denver, Colorado, replacing Wendell H 
Russell, who has returned to Houston as 
assistant manager of the department. 

In the drilling mud department, H. | 
Bussa, formerly assistant manager of the 
Lower Texas Gulf Coast area office, has 
been appointed administrative assistant to 
the manager. Replacing him is Kemp S 
Lewis. 

B. F. Stiba, formerly sales representa- 
tive in the East Louisiana Area, has been 
appointed sales manager in the Lower 
Texas Gulf Coast area with headquarters 
in Houston. 


> The J. B. Beaird Company. Melvin A. 
Finuf, manager of sales since May 1957 
has been elevated to the staff of the execu- 
tive vice president as marketing assistant. 
Climaxing 23 years of broad experience in 
sales, engineering and production at 
Beaird, Finuf will perform a key staff 
role in the planning and execution of the 
company’s long range program of market 
expansion. 

Finuf joined Beaird in 1935, and trans- 
ferred to sales nearly 15 years ago as tank 
divisional sales manager. He subsequently 
served as assistant sales manager and as- 
sistant general sales manager. 

Gerald Pope, assistant ganeral sales 
manager of sales, has been named to suc- 
ceed Finuf. 


> Black, Sivalls & Bryson, Inc. M. Steve 
Worley has been promoted to chief de- 
velopment engineer for the Oilfield Equip- 
ment Division, Oklahoma City. Worley 
joined BS&B in 1951 upon receiving an 
MS, became product supervisor for de- 
hydrators and desulfurizers in 1952, later 
became project supervisor in the develop- 
ment group. 

Charles R. Bootz is new manager of its 
Controls Division, Tulsa. He has been 
with BS&B almost two years as manager 
of the company’s nuclear project. Prior to 
joining BS&B he was director of labora- 
tories of Rand Development Corporation. 
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Books to Read 


thoro’e 2 hotter wa, 
fo got if done / 





Proceedings of The Fifth Annual West Texas Oil Short 
Course, published by Texas Technological College, Petroleum 
— Department, Lubbock, Texas. Pages, 249. Price, 

This manual includes 42 pages on artificial lift that were pre- 
sented at the West Texas Oil Lifting Short Course in April 1957. : 
It includes drawings, charts and photographs explaining the vari- ) ae, 
ous aoe. In a cae —— a custody . Ai ‘i 
transfer is also in the ; also includes the opening session « 
address, “Where Will Present Production Trends Take Us?” by wline » Process 
Charles W. Alcorn, president of the Texas Mid-Continent Oil & , Newly developed Spunline 
Gas Association. ' Process...a combination of the 
world famous Tate and 
centrifugal processes . . . is now 
available for cement mortar 
lining of 6” to 16” diameter 
pipes “in place’ Permits 
application of thinner lining 


> Bibliography of Theses in Geology, compiled by John Chronic ; 
and Halka C ionete published by Pruett Press, Inc., 1942 20th ' 
Street, Boulder, Colorado. Price $15. Cement mortor lining is 
This bibliography includes descriptive titles of more than applied uniformly by 
11,000 theses prepared in colleges oma universities of the U. S. a le ll with closer tolerance ... permits 
and Canada. Each entry lists the name of the author, the date, : lining past smaller openings 
and the university where the thesis is kept. There is an index = s and corporation stops. .. 
classifying the theses by geographic location, as well as by = -_ MS through many bends and 
geologic time and subject matter. Subject matter is the theses certain fittings. Particularly 
range from geophysics, geochemistry, geological engineering and advantageous with cast iron 
petroleum engineering. Mining theses are also included when pipe... restores flow 
their titles indicate any aspect of geology is discussed. coefhicients, protects against 
corrosion, contamination 
Write today for full information 


Centrifugally rotating head of 
Spunline applicator provides 
uninterrupted continuity. 


> Petroleum-Prehistoric to Petrochemicals, published by Mc- 
Graw-Hill, 327 West 4lst Street, New York 36, New York 
Pages, 500. Price, $15. 





in Pipe P Prebiems 
+ Tate, Centritine, Spuntine “in 
Piace™ interior Cement Mortar Lining 


This volume traces development of oil from geological and 


- “in Plant” and “Raithead™ Centritugal 
Spinning of Cement Mortar or Coa! Tar 


archaeological beginnings to present day products in an effort pinning tant Rtavtar ov Cost Ve 

to provide an authoritative, standard reference on the technology - Pipe ee Rcclcediion o Gamaeal 

and products of petroleum. Such topics as the occurrence of o Straightening 
: oan: ° 2 ° weling, Testing 

petroleum, searching, drilling, production, distillation, product 

control, gases and solvents, fuels, lubricants, waxes, asphalts, 

and petrochemicals are covered in various chapters. Specific refin- 

ing operation for each of the major products are taken up in 

detail. 


2414 Eost 223 St. (P.O. Box 457) 
Wilmington, Colifornio 


Wrapp' 
Blasting, 


> Oil and Gas Field Develo nt in United States and Canada, 
1958 Year Book, published by National Oil Scouts & Landmen’s 
Association, P. O. Box 1095, Austin 66, Texas. Pages, 1136 
Price, $12. 

This is an annual review of geological and geophysical pros- 
pecting, land and leasing activities, wildcat exploration, proven 
field development, oil and gas production, pipeline and refinery 
statistics. The book this year includes a section on Alaska for the 
first time. It also includes sections on 33 states and three Cana- 
dian provinces. George B. Ross, editor-in-chief of this edition. 
is assistant division scout in Midland, Texas for Humble Oil & 
Refining Company. He heads the list of 49 other scout-editors 
and contributors in gathering the 1957 information. 


the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


> Kesearch Study of Shut-In Gas Wells in Railroad Commission 
Districts 1, 2, 3 and 4, published by Austin Oil and Gas Publishing 
Company, P. O. Box 5146, West Austin Station, Austin, Texas 
Price, $80. 

This listing of shut-in gas wells in about half of Texas is a 
compilation drawn from the records of the Railroad Commission 
of Texas. Material on the Texas Gulf Coast area was assembled 
from some 25,000 ledger sheets, standardized and indexed as 
reported through December 31, 1957. Approximately 3000 shut- 
in gas wells are listed. Information includes RRC district, county, 
field, operator, lease, well number, survey, date of completion, 
perforation interval, formation or reservoir tops, pressures, | aes 
gravity of gas, and potential test. x en oes 


Oklehomo City, Okie. . Vi 3-6629 
WH 9.3854 


Treating Engineers Available at These Locations 
Ardmore, Okle. 6489 Houston, Texas HO 5.6648 
Cermi, Iilinols 5948 Kilgore, Texos 3210 
Ft. Morgan, Cole. UN 7-2235 Lovington, N. M 6-688) 
OR CALL YOUR SUPPLY STORE a ae Se eee 
Odessa, Texos 
Prott, Kensos 
Alberto 


GR 2.3745 


> Drilling and Production Practice (1957), compiled by American 
Petroleum Institute, Division of Production, 300 Corrigan Tower 
Building, Dallas 1, Texas. Pages, 350. Price postpaid, $6; for 
foreign shipment $6.25. 

The cloth-bound volume contains 27 papers, specially selected 
from those presented during 1957 at Division of Production API 
district meetings and annual-meeting group sessions. A _ bibli- 
ography of all presented at district meetings is included. This 
presentation is the most recent of the yearly-published volumes 
dating from 1935. 


on ae. 


DIVISION 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CAR 
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Functionally, an oil-gas separator has 

four parts: 

1. PRIMARY LIQUID SCRUBBER 
This part “knocks down” the bulk of the 
liquid and removes it from the flowing gas 
stream immediately. 
National's present design is the result of 
field tests using full scale operational mod- 
els which utilized numerous scrubbing ele- 
ments. From these tests National's present 
design was found. Today, when you buy 
a National MONOTUBE Separator, you buy 
experience, not experimentation. 
MAIN GAS SCRUBBER 
Also as a result of these tests, proper spac- 
ing and length of Main Gas Scrubber plates 
was discovered, so as to effect the greatest 
liquid removal from the gas stream. 
FINAL GAS SCRUBBING 
The multiple field tests with flanged com- 
ponents dictated our design. National's 
“straight-vane” design accomplishes final 
liquid removal without the use of “excelsior- 
like” elements which are prone to be 
plugged with waxes, sands and other extra- 
neous materials, including hydrates inherent 
in the normal oil-gas and distillate produc- 
tion operations. 
OIL DE-GASSING COMPARTMENT 
What effects oil de-gassing? (a) Length of 
time in compartment. (b) Surface area of oil 


NATIONAL 


TULSA, 


j/AL MONOTUBE: 


SEPARATORS 


EXCLUSIVE WITH 
NATIONAL* 





ALTERNATE 
OIL VALVE LOCATION 


body. (c) Scrubbing surfaces to remove en- 
trained gases. When (a), (b) and (c) are at a 
maximum, oil de-gassing is best. National's full- 
scale field testing found the proper ratios. 


“EXCLUSIVE WITH NATIONAL! 


A field-proven, non-freeze liquid valve, 
particularly useful on high gas-oil ratio wells 
where entrance temperatures are near hydrate 
point. Ask your National man about this ex- 
clusive feature. 
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‘CUSTOMERS 


Satisfied customers are the greatest asset a well servicing 
contractor can have — particularly when times are rough 
and many yards are full of units. Good equipment, plus 
good crews, is one of the most important ingredients in 
gaining satisfied and repeat customers. 


Franks pole mast units have a high preference among oil 
companies as units they like to have servicing their wells. 
Franks Cruisers are noted for simplicity, convenience, and 
rugged dependability. 


They inspire crews to work fast, safely, and get a satisfactory 
job done for your customers. 


Franks Cruisers obtainable in models 2,500 to 12,000 ft. 
Single or double drum, single or double pole mast. 


j 
| 


Theres a Franks mode! best fitted | 
your individual work. Franks represent 
atives will be happy to discuss tt 


with you. Or write for a Franks catalog 


gavicinG AND 


ig i f\ 


yan 








your driller and your accountant.... 
both of ’em like 


BAASH-ROSS 
Drill Collars 


® Your cost accountant likes the savings shown by the consistent 
long service life of Baash-Ross drill collars, while your driller appreci- 
ates the extra margin of safety and dependability in Baash-Ross 


collars that keeps his string “turning to the right.” Oy ie 
Laboratory developed and field tested alloy steels are forged, BAASH-ROSS Lifting Type Thread 
' Protectors positively protect drill collar 
turned, bored, threaded and heat treated under the most exacting threads and shoulders while in storage 
of specifications and conditions to produce drill collars of outstand- or transit and the strong built-in bail 


with the rounded “glide” greatly sim- 


ing quality. You can rely on your Baash-Ross drill collars to have + 4 

plifies drill collar handling at the rig. 
perfect balance, accurately mating connections and the optimum Box and pin units screw together for 
combination of hardness, tensile strength and stiffness to meet every convenient storage. 


down-hole job requirement. 


® Add to your drilling profits, order your next drill collar string For full information see Composite 
from Baash-Ross. You will find Baash-Ross representatives in every Coteleg or write Dept. C-10 

: , P. O. Box 1348, Houston 1, Texas 
oil producing area in the free world. 





BYAVANS HEE ROJSSSM DIVA SIITOIN 


OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: 5306 CLINTON DR., HOUSTON, TEXAS 





. : = — ar : FOREIGN OFFICES: 

ouston, Texas; essa, Texas; Dallas, Texas; N : . 

Long Beach, Calif.; Denver, Colo.; Oklahoma City, — /- vs nee, eeegge sna 
Okla.; Olney, Ill; Mexico City, Mexico; Edmonton, re ee 


Alberta, Canada Buenos Aires, Argentina. 
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Of Things To Come... In Oil 


THE SEARCH FOR ALASKAN OIL will be a long one, says Humble’s 
President Morgan J. Davis. Preliminary geological investigations 
place total oil-favorable lands between 100 and 130 million acres. 
Humble, who has been “prospecting” in Alaska since 1953, points 
out that exploratory development will take time. Davis says his 
company is not entering on a short-term basis and would not “pull 
out if our first ventures prove unsuccessful ... Other oil com- 
panies ... feel the same way.” 


DRILLING CONTRACTORS ARE NOT OVER THE HUMP — and 
won't be for two or three years, according to PETROLEUM 
ENGINEER survey of contractors’ own predictions. Most con- 
tend that “good times” won’t return until those “who can’t count 
the costs” are weeded from the field. Most contractors foresee a 
brighter horizon in 1960, with lighter and more mobile rigs and 
with lots more air/gas and slim hole drilling. 


AIR/GAS DRILLING MAY NOW BE CONSIDERED in new areas and 
to greater depths — previously ruled out because of marginal 
water flows. Formation sealers such as polymeric water gels, resins 
and resin slurries, alum-ammonia precipitates will find increased 
usage as treatment costs decrease. Several new lines of chemicals 
will permit living with moderate amounts of formation water. 
These include water-absorbing agents (silica gels), waterproofing 
agents (metallic stearates), and foaming agents (detergents). 
Detergents now permit continued air drilling with as much as 40 
bbl per hr of clear water influx, or 10 bbl of saturated salt water, 
or 2 bbl of oil. 


GREATER PROMOTION POSSIBILITIES are a certainty for technical 
personnel in major oil company research and engineering depart- 
ments, thanks to “technical job progression” plans being adopted. 
Recognition of outstanding technical personnel is to be on par 
with that in administrative field. Conoco is instituting plan giving 
new titles to certain personnel in Conoco’s headquarters manu- 
facturing and engineering departments, such as: Senior consultant, 
senior adviser, consultant and adviser. 


WILMINGTON FIELD SUBSIDENCE SUIT will not be cancelled by the 
Navy — and government spokesmen say it will try to collect 
damages estimated at $15,000,000. Some 120 operators involved 
in the subsidence area in Long Beach, California, are working 
toward prompt, voluntary repressurization plan. Department of 
Justice, handling the case, indicates that nothing short of shut- 
down injunction power, coupled with continuous and complete 
corrective measures would be satisfactory. 








Location shot of Norwood’s efficient 
HP-18000 Wheland Pump. Mr. Alan 
Norwood, Co-Owner of Norwood | 
Drilling Co. is shown at left; at right, 
Wheland representative A. B. Drake. 














ERFORMANCE | 


“... has fully met our expectations 
on performance... ” 


“have had no expense on this pump” 


WHELAND 
HP-18000 


DUPLEX SLUSH PUMP 


7%"' x 18", 750 HP Nominal Input at 60 RPM. 
Discharge Pressure with 7%" liner, 1322 PSI; 
Discharge Pressure with 5%” liner, 2700 PSI. 


BULLETIN ON REQUEST 


WHELAND 


ROTARY DRILLING MACHINERY 


THE WHELAND COMPANY DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— f 
Main Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL [| 
CHATTANOOGA, TENNESSEE, U.S.A. COMPANY, 'NC.—Main Office: Houston, Texes * JONES« AND , | 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 


DRAW WORKS e¢ SLUSH PUMPS e¢ ROTARIES Drawer 2481, Tulsa 2, Oklahoma. 


EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 


CROWN BLOCKS e TRAVELING BLOCKS e SWIVELS way, New York 7, New York—Broad Street House, London, E. C. 2, 
; 3 England. 
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SOURCE: AXELSON MANUFACTURING COMPANY 
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Write for HYDRAX brochure 


BIG GAINS FOR 
HYDRAX UNITS 


Axeison Hydrax Use Shows 
10-year Record Growth 


Here’s why: 
@ Vastly improved volumetric efficiency 


@ Sucker rod life extended 
as much as eight times 


Rod stresses safely increased 
as much as 30% 


Gas lock eliminated 
by high compression ratios 


Less wear and tear on 
subsurface pumps 


Less turbulence at well bottom 


Simple to install. 


HYDRAX units are backed by a 
factory-trained service organization. 


There Is no economical substitute for q 


AXELSON MANUFACTURING COMPANY 


Division of U.S. Industries, Inc. 
6160 So. Boyle Avenue, Los Angeles 58, Calif. 





Since 1898 
products designed 
to give oil a lift 
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AXELSON PRODUCTS ARE DISTRIBUTED EVERYWHERE 
CALIFORNIA: Offices and warehouse in Los Angeles and Long Beach 
Service Stores in all principal California fields 


MID-CONTINENT: Offices and warehouse in Odessa, Texas 
Representatives in Odessa, Wichita Falls, and Oklahoma City 


FOREIGN: Representatives in all major oil producing areas 


© 1958— Axelson Manufacturing Company, Div. of U.S. Industries, Inc. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERV E AR 





Seeing is believing .. . 


FILTR 


PROPERTIES 


best in muds by BAROID 


Your Baroid engineer knows how to obtain the optimum filtrate 
volume and best filtrate properties for the job while maintaining 
the other mud properties in proper balance. You get the best results 


when you use Baroid’s modern products, techniques and know-how! 
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STABLE AGGREGATED MUD STABLE DEFLOCCULATED MUD 


BAROID DIVISION + NATIONAL LEAD COMPANY MAIN OFFICE: P. 0. BOX 1675, HOUSTON 1, TEXAS 


NFORMATIONR 
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SEAMLESS 
casing and tubing 


THE COLORADO FUEL AND IRON CORPORATION © DENVER, COLORADO 
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The Johnston Shut-In Hydraulic Tester. 
Designed for positive operation under a wide 
range of testing conditions. One-piece 
construction means quicker “make-up” and 
“break-down” saving valuable rig time. 











The newest Johnston Jar, the Type HS-1 
ydraulic Jar, answered the needs dictated by 
drill stem testing operations. More jarring 
action from this “easy to maintain” tool. 
Shorter for “easier handling” and faster 
“make-up.” Designed to consistently deliver 
and withstand innumerable shocking blows. 
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The Johnston Bob-Tai! Packer. Its design 
features a reduction of the necessary rubber 
diameter while assuring a completely a 
effective seal. The increased by-pass area r 
improves running characteristics and speeds 
up running and pulling time. In washed-out 
or out-of-gauge holes a larger packer and 
packing element gives the same advantages. 





Johnston Type “T” Pressure Recorder. 
Unfailing accuracy, sensitivity and 
dependability under all types of formation 
testing conditions. Extensive laboratory and 
field tests proved the Johnston Tension Type 
recorder to be more accurate and 
consistently dependable under all conditions. 








Rely on Johnston for all your drill stem test 

needs always. Johnston Testers, Inc., Houston, Texas; 
Long Beach, California; Calgary, Alberta, Canada. 
Export Sales Office, Houston, Texas. 


— 











A WORLD OF EXPERIENCE 


Johnston’s thirty years of manufacturing ied testing know-how is easily rec- 
ognized in The Tool The Test Designed. Each piece of Johnston equipment is 
designed to al the requirements of the test under all types of well conditions. 
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RIG-UP TOOK ONLY 3 DAYS, including 125-mile 
move. Time-consuming mechanical elign- 
ment is eliminated with electric drive's 
flexible cable connections. 












POSITIVE, SIMPLE CONTROL enables GW drillers 
to drill more hole at less cost. G.E.’s low 
maintenance drive system reduces down-time 
to a bare minimum 





G-E DRIVE’S PORTABILITY is demonstrated by 
move time required from Odessa to Ft. 
Stockton—half that needed for comparable 
mechanical rig. 


Great Western Drilling Company reports .. . 


G-E Equipped Rig 
Drills 23,000 Feet 
in 364 Days! 


GW’s Diesel-Electric Rig 44 
Handles 600,000-pound Net Hook Load 
Setting Record 15,868 Feet of 9 5/8-inch Casing 


GREAT WESTERN’S G-E EQUIPPED RIG HAS SET RECORDS even 
before completion of one of the world’s deepest holes. At Phillips 
Petroleum & Sinclair Oil Company’s No. 1-A Montgomery in 
Pecos County, Texas, a record string of 15,868 feet of 95-inch 
casing was recently set. To accomplish this, the rig handled a 
net hook load of 600,000 pounds, one of the heaviest known 
loads ever encountered. 

ALMOST SIX MONTHS AHEAD OF THE ORIGINAL DRILLING 
SCHEDULE, Great Western has experienced no significant loss of 
time due to electrical failure or maintenance. The dependability 
of the General Electric Drive System has kept down-time tc a 
bare minimum and its inherent advantages have enabled Great 
Western to drill more hole at less cost. 

FOR MORE INFORMATION ABOUT GENERAL ELECTRIC DRIVE, 
call your nearest G-E Apparatus Sales Office. Drilling offices 
are located in Dallas, Denver, Houston, Los Angeles, New 
Orleans, and Tulsa; in Canada: Calgary and Toronto. For 
overseas requirements, International General Electric drilling 
offices are located in Bogota, Buenos Aires, Caracas, Maracaibo, 
Mexico City, New York, and Puerto LaCruz. General Electric 
Company, Locomotive and Car Equipment Department, Erie, 


Pennsylvania. 
Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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“POWER CHIEF* gas engines have 
given us over 40,000 hours of continuous 
pumping with only minor maintenance” 


+. . Say many of the oil men who have had first-hand 
experience with these rugged production pumping 
engines. Actual onerating costs have proved that 
these heavy-duty, medium-speed Nordberg gas 
engines consistently establish records of reliability 
and low maintenance. Records often show over 40,000 
hours of continuous pumping operation 

with original rings, pistons, liners, valves, 

bearings and crankshafts still in place. 

Power Chief Gas Engines in 1 and 2-cylinder models 
deliver up to 36 hp maximum rating. Power Chief 
Diesel Generator Sets, available with special vibration 
mountings, produce 5 to 30 kw for continuous service. 


For full details, write for Bulletin 268. 


Reasons why 
Power Chief engines 
are your best buy: 
CONSERVATIVE RATINGS 


SMOOTH, STEADY OPER- 
ATION IN ANY WEATHER 


EASY TO START 


EASY TO SERVICE IN THE 
FIELD 


MORE “EXTRAS” AS 
STANDARD EQUIPMENT 


SAFEST ENGINE IN THE 
FIELD 


PARTS AND SERVICE 
READILY AVAILABLE 


OPERATE ON SOUR GAS 


HEAVY-DUTY CONSTRUC- 
TION THROUGHOUT 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 


; ~ = 
0) 42): 

© 1958, N.M.Co. 4-258-0 
Available at local supply stores, or contact: 





La» 
RG — aan Neel 


FRED E. COOPER, INC., Tulsa, Okla. * BRANCHES: Houston, Odessa, Olmey * SALES & SERVICE: Casper, Wyo.; 
Corpus Christi, Longview & Wichita Falls, Texas; Lafayette, La.; Wichita, Kansas * IN-MAR CO., Wilmington, Calif. 
¢ STEPHENS OIL FIELD REPAIR, Fairfield, Ill.* MEAD ENGINE & WELDING WORKS, Sterling, Kansas * CORNELISON 
ENGINE MAINTENANCE CO., INC., Seminole, Okla. «© ROGERS DIESEL ENGINEERING CO., New Orleans, La. 





FIELD-PROVED IN: 

U. S. and CANADA 

SOUTH AMERICA 
EUROPE 


MIDDLE EAST 


> 


WRITE OR CALL TODAY! 
for complete information and 
locations of D&S sales-en- 
gineers. They will be happy 
to explain our custom bits 
and services. 
: 


4 aia 


D&S/ (14, CORE BITS ARE VITAL TO... 


@ Determine porosity in M@@ Verify reserves to substan- 
detail. tiate bank financing. 
os readator ong pay some @§ Secondary recovery engi- 
ome. neering and details. 
@® Accurately show reserves. Selective Acidizi 
DIAMOND DRILLING EQUIPMENT Aid in electric logging Be me e Acidizing. 
6210 WORTH CENTRAL EXPRESSWAY interpretation. gm Selective Perforating. 


DALLAS, TEXAS : : 
° @ Help you pre-determine @m Assure you of accuracy in all 
OPFICES me ALL PaNUCIPAL well. completion zones. types of formations. 


Ure Fine Diomand Eovipment Specify TRI-DIA for fastest diamond coring! 
‘or the 
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Pee 


is the real villain in sucker rod 
pump troubles. It accounts for | 
most of your repair and pump 


pulling expense. 


The Martin Idea... 


for getting away from this trouble has always been to make use of 
the best available materials — Natural Rubber for the key material 
in plunger rings; Synthetic Rubber for the key material in resilient 
ball guides for cages. 


The accurately grooved and drilled metal body of 

The Martin Plunger does not touch the barrel. Only the resilient 
rubber and duck rings contact the barrel. This material — with its 
great natural resistance to abrasion as well as its slipperyness-when-wet 
— has a much slower wearing action on the barrel. Most often your 


barrel will not need replacing. These rings have an amazing ability 
to take the kind of abuse that goes with oil well pumping, and this 
means longer runs. Plunger cost is reduced because replacing the 
rings costs only about one fourth as much as a new plunger, and this 
saving is, of course, added to the barrel saving and longer runs. 


The Martin Rubber Guide Cage protects the ball from 

all metal contact except when it rests upon its seat. The ball 

is protected to such an extent that ball and seat life is usually 

doubled. The synthetic ball guide and stop cannot beat out 

because of its resilience. Its life is therefore much greater than 

any metal and you get this longer cage life in addition to 
patent no, Detter ball and seat life. The two guides are easily replaced 
2,591,174 When the occasion does arise. 


No real capital outlay is required to get these benefits because the 
cost of Martin Plungers and Martin Cages is very much the same as 
you are now spending for replacements — sometimes less 

All regular or stroke-thru ROD PUMPS and TUBING PUMPS can 
be equipped with Martin Plungers. Martin Rubber Guide Cages are 
made in all sizes and styles. Write for our catalog No. 4; also see 
Composite catalog for 1956-57. 


DRESS 2 i < Nee 
JOHN N. MARTIN 
WManupacturer 


9 W. BRADY e TULSA, OKLA. 
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DuPont CMC (Grade DM) 
costs less than highly purified 
grades which exceed most drill- 
ing needs. Without the pre- 
mium price, you get excellent 
fluid loss control, good weight 
suspending properties. 


For a good oil-in-water, low 
solids mud, use a little Du Pont 
high viscosity CMC in place of 
a lot of bentonite. By holding 
clay solids to a minimum, you 
get a “fast drilling” mud which 
requires a minimum of chemi- 
cal treatment. 


: salt;-9yp or > When Du Pont CMC is used as 

aT we “Sa —. . a clay replacement, the unde- 
. anhydrite contamination __ sirable effects normally result- 
—__— — - . ing from an encounter with 
Aer ; ~ salt, gyp, or anhydrite, are 

: minimized. Costly rig time for 
mud conditioning is reduced. 





7 » ae sid 
< Your muds hold up, even at 


a” extreme depths, when you use 


resistance to thermal and bac- 
terial degradation. 


v 


, s fr 
- high temperatures Du Pont CMC because of its 
0 


Offshore or onshore, drillers report saving as much as 50% in dollars-per-foot costs by using Du Pont CMC in their muds. 


Your local mud dealer can introduce 
How Du Pont CMC solve S you to these and other advantages of 

DuPont CMC (low viscosity or high 

viscosity) immediately. Or contact 


these mud problems ; © Barada & Page, Inc., offices in 


Ou PONT Corpus Christi, Dallas, Fort Worth, 
SODIUM CMC Houston, Kansas City, New Orleans, 


...at rock-bottom cost frm sce" 


@ Macco Corp., Paramount, California 


© DuPont Explosives Department, of 
fices in Dallas, Los Angeles and 
Wilmington 


REG. U.S. PAT. OFF 


DU PONT CMC & von 


FOR DRILLING MUDS , “Du Pont Show 


Better Things for Better Living . . . through Chemistry of the Month” on CBS 
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FOR REMEDIAL PROBLEMS 


HALLIBURTON 
SQUEEZE CEMENTING 


Variable conditions in down-hole trouble spots require especially 
designed cement slurries and applications, to aid in the correction of 
these problems. 

Halliburton Squeeze Cementing has been the answer for well owners 
in the selection of the proper solution for many years for many of these 
frequent problems: 


Repair of casing leaks 

Isolation of producing zones prior to perforation 
Correction of channeling problems 

Sealing off of low pressure thieving formations 


Abandonment of depleted producing zones 


For a “well designed” squeeze job for your individual well require- 

ments... backed-up by unmatched experience, equipment and materials 

.. Specify Halliburton Squeeze Cementing, you'll save time, money 
and worry. 


HALLIBURTON COMBINES... 


TOOLS and TECHNIQUES for 
BETTER SQUEEZE CEMENTING 


“DM-DC” DRILLABLE SQUEEZE PACKERS 


Here is another excellent example of Halliburton's integration 
of tools and techniques. Simple and easy to set, these dependable 
packers run on drill pipe, tubing, drilling line or electrical well 
service wire line. When set by tubing or drill pipe, the circulating 
valve is free from packer before squeezing begins. Back Pressure 

“DM-DC" Drillable Valve is closed as packer is set, providing positive fluid shut-off 
Squeeze Packer from below. Packer becomes a Bridge Plug when Sealing Plug or 
Ball is dropped or pumped in place after packer is set. 
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HALLIBURTON HYDRAULIC WIRE LINE SETTING TOOL 


This new method requires only rig sand or drilling line to set 
Halliburton Drillable DM-DC Bridge Plugs and Squeeze Packers or 
Type “CL” Production Packers. Eliminates the special set-up and 
footage charge of wire line specialty company. Also saves expensive 
rig time as compared with setting packer on tubing. The setting tool 
can be used in wells with or without fluid since the hydraulic setting 
fluid is contained in the tool. Packer is set by hydraulic force from 
piston and cylinder arrangement which is actuated by reciprocating 
the wire line. The line pull required is reduced by the unique design 
of the piston areas. When sufficient hydraulic force is built up to set 
the packer, the setting tool frees itself for removal. 


HYDRAULIC RETRIEVABLE CEMENTER (HRC) 


Designed to perform efficiently under highest pressures and most 
difficult operating conditions. Simply operated and set easily by hy- 
draulic pressure with automatic testing of tubing as packer sets. 





LATEX CEMENT 


A low fluid loss cement for “tailing-in” on primary cementing jobs, 
for squeeze cementing or cementing liners. Perforating properties ex- 
ceptional, with very little shattering; compared to portland cement. 
Higher resistance to mud contamination, acid, and corrosive fluids 
with added resiliency and bonding qualities to the cement. 





HR-4 CEMENT RETARDER 
Used to retard the thickening time of Portland, Pozmix or Latex 
Cement, allowing placement in wells having higher ranges of temper- 
ature. A powder which can be added to bulk cement or to the mixing 
water with equal success. With Latex Cement, HR-4 improves the 
filtration properties at higher temperatures. 


MCA (Mud Cleanout Agent) 


Here is one of the industry's most effective mud dispersant solutions 





Used ahead of cement slurry, it has proven helpful in obtaining suc- 
cessful water shut-offs because of its superior cleaning and dispersing 
properties. 
Hydraulic 
Retrievable Cementer 


Wire Line 
Hydraulic Setting Tool 
w/ “DC” Bridge Plug 


HALLIBURTON 


CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


284 SERVICE CENTERS —JUST MINUTES AWAY FROM YOUR WELL 
+ PRC IG 
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BAKER 
Packers 

put the 
permanent” 
in 
permanent- 
type 
completions 


When you select a 


Packer for a Permanent- 


Type Well Completion, 
remember this fact: 

of all the tools used in 
permanent-type well 
completions, only the 


PACKER is required to be 


permanent. Guns, 
Extensions, Plugs, Gas- 
Lift and Circulating 


Valves can be removed or 
replaced on wire line... 


but the Packer, like the 
casing, is required to 
perform for the life of 
the selected producing 


intervals. Baker Packer 


Completions are 
permanent completions 
from the standpoint of 
packer performance. 


mae 


; 


i ddd 


Baker Retainer Production 
Packers have many impor- 
tant advantages ... Meet di- 
mensional requirements of 
Permanent-Type Well Com 
pletions; provide permanent, 
reliable pack-off which will 
hold against any pressure 
differential (from above or 
below) that is safe for the 
casing; Tubing String is free 
because neither set-down 
tubing weight nor tubing 
tension is required to achieve 
and maintain pack-off, al 
though the tubing may be 
anchored to the packer if de- 
sired; Tubing String readily 
removed. Packer can be set 
on a wire line; is readily 
drillable, and can be used as 
either a Squeeze or Produc 
tion Tool. 


BAKER OlL TOOLS, INC, 


HOUSTON - LOS ANGELES 
NEW YORK 
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Tubing-Type 
L Perforating 
Gun 


























One of the many types of Permanent- 
Type Completions is shown above. 
After perforating (1) and retrieving the 
cable head and collar locater, the well 
is put on production (2). All subsequent 
work-overs, such as squeeze cement- 
ing to improve gas/oil ratios, are con- 
ducted with special tools which are run 
through the tubing string. 
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A special survey 
report on the .. . 


DRILLING 
CONTRACTOR’S 
VIEWPOINT 


... On profits... losses... prices... equipment 
... methods... and the future of contract drilling 


Jack W. Williamson, 


Editor 


MR. CONTRACTOR, how do you feel 
about the drilling contracting business 
today ...Do you want to get out of 
this “rat-race”...or are you planning 
to expand your operations? A special 
study conducted by The Petroleum En- 
gineer received a high response and a 
wide range of answers to questions 
asked contractors throughout the U. S 
and Canada. 

Summed up ...there are too many 
rigs ... and contract drilling prices are 
too low to make a profit... These are 
the conditions forcing many contrac- 
tors to their knees. What can be done 
to ease the pressure? What caused rig 
inventories to get so high . . . and when 
will a reasonable balance of rig inven- 
tory and drilling activity come about? 
How much do prices need to increase 
to permit the contractor to earn a fair 
profit after he finishes the hard work 
and expense of sinking a hole deep into 
the earth? 

Will you be shocked to learn survey 
returns indicate average profits this 
year will be around 0.6 percent of gross 
income? One West Texas contractor re- 
ports that unless price adjustments are 
made in the near future a great number 
of contractors will go out of business 
Considering the drilling industry’s huge 


capital investment of about $1 billion 
and the extreme risks and difficult 
working conditions...could anyone 
say this is a fair profit? To most of the 
contractors responding, the grass not 
only looks greener in the fertile land 
across the fence, but their own back 
yards look burned up and feel like the 
great Mohave Desert in the middle of 
a record-breaking sandstorm! 

As one contractor put it “the ro- 
mance is gone” and the road back to a 
workable rig inventory and fair prices 
will take time and be strenuous. The 
rate of rig decline (taken out of serv- 
ice) appears to be 1'2 to 2 times nor- 
mal—and may continue to accelerate 
Even though most contractors today 
know their cost to drill a well fairly ac- 


curately, many continue to turn in bids 
that will not show a profit and might 
turn out to result in a loss. This can- 
not continue, but it has distorted the 
“fair price” picture in the minds of 
some producers who may not have had 
experience in the drilling business or 
enough contact with it to accurately 
know true costs. These “low cost” bid- 
ders are actually drilling themselves 
out of business because they cannot re- 
place a major amount of worn out or 
obsolete equipment when that time 
comes to them. 

Contractors desperately need relief 
from an oversupply of rigs and too low 
prices. To get a fair price, capable con 
tractors need to go on the offensive . 
no one can “score” while on the defen 
sive. It is not easy to go on the offen- 
sive, but it may save you from certain 
bankruptcy 


Small vs Large Contractor 

When the problems of contractors 
today are past history, who will have 
survived? Will there be only a very few 
small contractors and a preponderance 
of large contractors, or vice versa 
Nearly all the contractors surveyed, 
expressed an opinion on this question 

One Mid-Continent area contractor 
reports the drilling industry is at the 
crossroads on the “size” question now 
He says large contractors, some with 
over 50 rigs, will dominate deep drill- 
ing and the small | to 5 rig contractor 
will dominate shallow drilling. 

Another contractor from the Rocky 
Mountain states believes the small con- 
tractor who runs top equipment and 
takes a personal interest in the work 
will survive. Those who attempt to get 
business on price alone are already on 
the way out, as producers are starting 
to consider equipment and personnel 
when awarding contracts 

A Canadian contractor believed the 
large contractor will dominate but there 
are good opportunities for smaller con 
tractors with specialized equipment 
such as for slim-hole drilling. 

A California contractor says the 3 to 
5 rig size will be most successful 
smaller contractors will lower prices 


How this study was conducted. A cross section list of drilling contrac- 


tors in the U. 


S. and in Canada were selected from the time-proven RIG 


LOCATOR directory. Contractors polled in this survey were selected for 


their geographical location as well as their size 


so that an averaging of 


replies would represent as nearly as possible an expression of the overall 
industry. Questions were carefully screened as to their meaning as well 
as what the answers implied. This study is the result of very careful plan 
ning as well as careful scrutiny of results and their proper interpretation 
We hope it gives a true insight into contractor's situation as it exists today 


and his outlook for tomorrew 
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without justification and force them- 
selves into bankruptcy. 

A New Mexico contractor states 7 
to 10 rigs are ideal, but any future con- 
tractor will have to be more efficient 
and drill with a minimum of fishing 
and down-time. He must have good 
equipment, personnel, and know the 
latest drilling techniques. The producer 
must be better satisfied with his work. 

A Texas Panhandle contractor re- 
ports there will always be a place for 
the small contractor who doesn’t owe 
too much at the supply store and who 
doesn’t “bid like a idiot.” 

A West Texas contractor says “larger 
rig ownership is necessary to bring 
about better economy and _ business 
methods.” 

A Southwest Texas contractor states 
that “history shows the larger compa- 


nies are more successful. However, the 
small contractor who is efficient and 
specializes in one area will always be 
successful.” 

A Louisiana contractor also believes 
the small contractor can stay in busi- 
ness if his equipment is good and his 
rate of penetration high. 

A large contractor operating all over 
the U. S. and the world in fact, says 
there will always be a place for the 
small contractor who can keep pace 
with improvements. This demands capi- 
tal and higher prices for his work. An- 
other sharp Texas contractor says “the 
ability of the contractor is the most im- 
portant thing. After all, most of the 
large companies today were once small 
... good men and time made them 
large.” 

From all over the U. S. and Canada 


came these varied replies. Everyone 
seems to have a definite opinion on this 
question ... what is yours? 

This survey also asked the contrac- 
tor “what rig improvements were 
needed most to obtain a faster-penetra- 
tion rate or to drill at a lesser cost?” Im- 
proved pumps headed the list and next 
was improvements in accessory equip- 
ment, such as power tongs, swivels and 
rotaries. Interest in improving bits and 
engines also ran high. 

New techniques using present equip- 
ment offer the maximum benefit at the 
lowest cost. Survey respondents se- 
lected air drilling as offering the best 
potential in new techniques, although it 
required the renting or purchase of ex- 
pensive air equipment. Development of 
better muds followed as a close second, 
and a third source was some method of 
getting more power at the bit. 


Sr ce 


THE CONTRACTOR’S FINANCIAL PICTURE 


FINANCIAL SUMMARY 


What's a fair gross profit?. 


How much increase needed to get a fair profit?. 


Will contract prices increase in 19587... . 


How do 1958 earnings compare to 19577. . 
How much increase in costs, 1958 compared to 1957? 


What items increased most?. . 


Will contractors purchase as much in 1958 as in 1957? 
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.88% say no. 

76% are down. 
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What is a fair profit? 
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AVERAGE 


17.1% 


How much increase is needed to get 
a fair profit? 


Since last summer, the drilling con- 
tractor has been in somewhat of an 
economic “bind.” His overhead and 
other expenses have gone up... com- 
petition has been bitter . . . and his in- 
come has gone down. There are few 
contractors who have not felt this 
financial “squeeze.” Recognizing that 
there are inefficiencies in any business 
... both in management and in opera- 
tions... contract drilling has come a 
long way toward a mature business 
status since the end of World War II 
Today, there are many prudent con- 
tractors who have good equipment. . . 
good men... and efficient operation. 
Still... they are in financial difficulty. 
What’s the answer? Judging from the 
unsigned returned replies . . . low prof- 
its appear to be the culprit. 

What is a fair profit? 17.7 percent of 
the gross profit was the average of all 
replies received. None felt they were 
making too much...a few admitted 
they were satisfied with their present 
profit picture ...and a large majority 
stated they felt more profit was needed. 
The highest figure given for this pointed 
question was 38 percent... which is 
not out of line for many industries that 
figure as much as 40 percent markup 
and sometimes more. How do these 
figures compare with your ideas? 

How much should prices be in- 
creased for you to realize a reasonable 
profit? 17.1 percent was the average of 
replies on this question. A surprising 
figure when you realize the average 
contractor wanted a 17.7 percent profit 
on his gross income. Simple deduction 
would indicate that the industry is now 
averaging a meager 0.6 percent. This 
agrees in general with the feeling of 
most contractors who stated that pres- 
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NO 


Will contract prices increase this year? 


ent operating costs and current contract 
prices would not permit a fair profit. 
This also agrees with statements 
made earlier this year by C. L. Vickers, 
treasurer and credit manager for the 
Continental-Emsco Company (July 
1958 issue, page B-46, The Petroleum 
Engineer). His opinion expressed be- 
fore the May 1958 meeting of the 
Dallas-Fort Worth Chapter of the 
AAODC, was that if the contractor 

















How do 1958 earnings compare to 
1957? 


EQUIPMENT 


MATERIALS 
44% 


Costs have increased 9.8 percent dur- 
ing 1958 ... what items increased the 
most? 


continues on the present operating 
basis, he cannot stay in business. 

Will contract drilling prices increase 
this year? The chances for a general 
price increase in contract drilling are 
not good, even though drilling has 
picked up and is still going at a much 
stronger rate than this past summer. 
This was the feeling of 88 percent of 
the contractors who replied. Appar- 
ently the availability of rigs is the prime 
factor here. For the past year or so 
there have been many more rigs avail- 
able for contract drilling than there 
were wells to drill. How long this will 
continue is anybody's guess... but, 
apparently this condition will be with 
us for sometime. 

However, 10 percent of the contrac- 
tors said they felt there was a fair 
chance that prices could increase. Only 
2 percent thought chances were good 
for an increase . . . how does this com- 
pare with your feelings on price in- 
creases? 

Earnings? What has happened to 
earnings this year . . . have all contrac- 
tors lost money? 76 percent report 
earnings down 37.2 percent; 12 per- 
cent earned the same amount; 12 per- 
cent increased earnings 32.7 percent. 


Will contractors purchase as much 
drilling equipment in 1958 as in 19577 


How does your company’s earnings 
compare? 

Cost Increases. You may be able to 
get an idea how efficiently your com- 
pany has been operating by comparing 
your cost increases this year with the 
average reported figure of 9.8 percent 
44 percent reported equipment and ma- 
terials responsible for most of this in- 
crease. 31 percent blamed wages and 
25 percent, outside services such as 
trucking, welding, etc. 

Purchases. Will your company spend 
more or less for new equipment in 
1958, compared to 1957? 74 percent 
report they will spend less in 1958; 12 
percent the same; 14 percent will spend 
more. 


STATUS OF DRILLING EQUIPMENT 


How old is your equipment? 60.8 
percent of the respondents’ equipment 
is over 5 years old. Using this as a 
guide, are you keeping pace with the 
average in keeping your equipment 
modern and efficient? Only 14 percent 
of the contractors polled said they 
would buy more drilling equipment this 
year than they did last year. 12 percent 
stated their equipment purchases would 
remain about the same; while 74 per- 


cent would buy less equipment in 1958 
than in 1957. 

What improvement do you need the 
most? 53 percent want improvements 
in pumps. They need to be lighter, 
smaller in dimensions and pump larger 
volumes at higher pressures. Yes, this 
is like getting two tens in change for a 
five, but major equipment advances will 
do a lot to help the contractor make a 
greater profit from present day prices 


EQUIPMENT SUMMARY 


How much equipment over 5 years old?. 


Are penetration rates at a maximum using your present equipment? 
What major equipment item needs improving the most? 


60.8% 
79% say yes 
53% said pumps 


In designing an entirely new rig what major features would you 


want most? 
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portability and lightness tied for first place 
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What maior item of equipment needs improving the most? 


Deep and ultra-deep drilling, will con- 
tinue to step up pump requirements 
The weight and size of present pumps 
are a serious burden to contractors op- 
erating at all depth ranges. 


Improvements in accessories wanted 
by 14 percent. Power tongs, swivels and 
rotaries were the choice of some con- 
tractors for improvement first. Tongs 
are the tools used most by the crew 
and any improvement in them would 
be important. Down-time for swivel re- 
pair when a rig is drilling makes for 
very expensive repair costs for this 
item. Even if another swivel is avail- 
able at the yard it will require consid- 
erable time and expense to bring it to 
the well. While there are many good 
rotaries on the market, chain drives and 
torque tube connections presently used 
to get power to this piece of equipment 
may not be the best method to drive it. 
Larger table openings are needed to 
permit completion equipment to pass 
through; or if it were lighter, it could 
be more easily slid or moved out of 
the way when it is not needed for drill- 
ing. 

12 Percent want bit improvements. 
Making a trip is the most time consum- 
ing and expensive part of drilling. You 
are not making hole; the rig and crews 
are being worked hardest, and another 
expensive bit will have to go on the 
accounting sheets. Any improvement 
in bits that will make them cut faster 
and stay in the hole longer will be 
welcomed by everyone in the industry. 

9 Percent need better drill pipe. De- 
velopment of the jet bit and deeper 
drilling require larger volumes and 
higher pressures . . . at the bit. It takes 
a lot of “soup” to get it there now. Con- 
tractors want larger1ID’s, greater 
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strength and wearing qualities. The new 
alloys to do this job must not be priced 
out of the range of wide purchase and 
use. 


8 Percent can use improved engines. 
As with pumps, some of the problems 
are to get more horsepower with less 
space and weight. The smaller engines 
of today do not have the lasting quali- 
ties of the larger engines. Many con- 
tractors are expecting a much more 
efficient and different type of power to 
be developed than in use today. Also 
helpful, would be an adaptable method 
to use the power source in units, so that 
power requirements could be changed 
to meet the extremes of variation in 
hole sizes and depths. Every contractor 
is sometimes forced to use his rig to 
drill deeper than the normal comple- 
ment of power will permit him to do, 
very efficiently. He will occasionally 
have an opportunity to use a particu- 
lar rig to drill holes more shallow than 













PORTABILITY LIGHT 


WEIGHT 


it will normally operate efficiently; con- 
venient flexibility of power might put 
this rig in the profitable bidding range 
for these operating conditions. 


2 Percent asked for better masts. Is 
this a commendation for present mast 
builders or is this problem so knotty 
that contractors feel improvements in 
this field are in the distant future? 


2 Percent need improved transmis- 
sions. With increased power use, trans- 
missions are also getting larger and 
more expensive. Again, a reduction in 
size and weight of this item would help 
the contractor significantly. 


Can penetration rates be increased 
with present equipment? No say 81 per- 
cent, while 19 percent say yes. Equip- 
ment and technique both affect pene- 
tration rates, but any new technique 
that will increase penetration rates, 
using presently owned equipment, will 
give the contractor the most help for 
the least cost. 


Satisfied with your present rig? When 
a new rig component is redesigned and 
placed on the market it must generally 
be fitted into an already existing rig. 
This necessarily limits design possibili- 
ties. Consider now, if the chief design 
engineer of a large manufacturer had 
the rare opportunity to start “from 
scratch.” What major feature would 
you ask him to develop? 38 percent of 
the respondents were divided equally 
between portability and lightness as 
their first choice. 16 percent chose auto- 
mation, followed by 6 percent choos- 
ing unitization (flexible, balanced com- 
ponents), 2 percent desired better 
weight distribution. What would be 
your first choice to help you... in- 
crease profits... get more contracts? 
Widespread use of new developments 
cannot be expected to come about until 
the contractor can... buy new equip- 
ment... and sell its use ... to the op- 
erator at a fair profit. 







AUTOMATION BALANCED 
DESIGN 





In designing an entirely new rig, what major features would you want most? 
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WHAT ABOUT DRILLING METHODS 


NEW DRILLING TECHNIQUES 
How many contractors experienced in air or gas drilling?. . 35% 


New techniques are many times de- 
veloped along with the development of 
new or improved equipment; or some- 
times vice versa. What new, or rela- 
tively undeveloped, technique would 
you suggest as offering the best poten- 
tial to increase penetration rates? 30 
percent believe air drilling offers the 
best potential; 28 percent feel better 
muds would help the most. For ex- 
ample, development of muds which 
would maintain a lower viscosity at all 
encountered temperatures would help 
increase penetration rates. 25 percent 
said more power at the bit... at all 
depth ranges. 17 percent voted for 
larger mud volumes and higher pres- 
sures by means of better pumps anil 
improved design of hydraulic systems. 

How much experience in air drilling? 
65 percent reported no experience in 
air or gas drilling, but 74 percent were 
interested in this relatively new drilling 
technique, 

How popular is slim-hole drilling? 
Exactly 50 percent reported having 
drilled wells from top to bottom using 
6'4-in. or smaller size bits. Is either 
the use of air, or slim-hole drilling 
adaptable in your area? 


Plan Ahead 

Obsolescence. How fast are rigs 
going out of service operating at today’s 
low prices? 22 percent report they have 
taken an average of 2.3 rigs out of 
service this year.If all of these rigs have 
been taken completely out of service, 
the obsolescence rate is around 14% to 
2 times the rate in normal years. If a 
surge of new or improved equipment 
was placed on the market, and present 
contract prices continued, the rate of 
obsolescence would increase signifi- 
cantly. 

Interested in foreign operation? Only 
14 percent report foreign operations at 
the present time, but 36 percent are 
interested in foreign work. Deployment 
of domestic rigs overseas could materi- 
ally decrease present excess rig inven- 
tories. 





How many are interested in air drilling?. 


74% 


How many have drilled slim holes and are now prepared for 


slim-hole drilling? 


50% 


What presently known technique has the best potential to 


increase penetration rates?. . . 
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Air drilling and better muds 
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Penetration rates, say 79 salad cannot be increased using present equipment 
. what idea then offers the best potential for increasing penetration rates? 


Future activity. How does your fel- 
low contractor, all over the U. S. and 
Canada, feel about the immediate 
future? 60 percent report present levels 


of activity will continue throughout 
this year. 38 percent expect rig activity 
to decline and 2 percent optimistically 
view an increase 


ACTIVITY AND OUTLOOK SUMMARY 


What is the current rate of rig retirement? 


How many contractors in foreign work? 


1.5 to 2 times normal 
14% 


How many contractors are interested in foreign work? 36% 


Will conditions improve this year? 





No — stay about the same 





HOW DOES THE SHOE FIT? 


Where does your company stand 
now ...in comparison with the re- 
ported average? Did any of the fore- 
going material help you plan for the 
future? Did you learn any of your com- 
pany’s strong points ... weak points? 

Why not now? Anytime is a good 
time to start a well-planned company 
training program, Right now, with the 
present general low level of drilling 
activity, may be a good time to care- 
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fully examine all phases of your com- 
pany’s operation ... then start a train- 
ing program or a rig change needed . . 
to get your company in top-notch con- 
dition. Want something for nothing? 
The contractor cannot expect pro- 
ducers to pay for his inefficient opera- 
tion or to get a price-increase handout. 
Have you “eyed” your competitor's 
equipment and do you keep informed 
on the latest equipment improvements? 
For example, is your rig as portable as 


1958 


your competitor's? Do you read the 
literature ... regularly . . . for the latest 
in techniques? Do you know the latest 
advances in air drilling? 

If you want to make more profit, you 
will have to provide better service with 
good equipment. The wiser operators 
will pay the better contractors mor 
money... because they are getting 
more for their money than from 
cheap contract offered by a cut-throat 
inefficient contractor. xe 
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Progress in... 
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Water Shutoff 
im Air/Gas Drilling 


C. Rk. Graham 


Assistant Editor 


FOTAL SHUTOFF of formation 
water while air and gas drilling is pos- 
sible . . . but costly. Many areas where 
water intrusion has nullified air and gas 
drilling attempts may now be recon- 
sidered in light of recent developments. 
At least five organizations are actively 
developing various treatments de- 
signed to effect total water shutoff at 
low cost and with little rig downtime. 
Most operators now engaged in air 
and gas drilling are dividing their water 
problem into three, according to the 
amount of water flow. In cases where 
small amounts of water enter the hole 
—from weeping formations—opera- 
tors are learning to live with it by in- 
creasing air velocities by adding com- 
pressors. Intermediate amounts of 


STIFF GEL 


P 425.42 


Field trials taking "bugs" from promising new 


treatments 


¢ Polymeric Water Gel 
¢ Low Viscosity Resin 


water suggests adding a foaming agent 
to the air stream to facilitate lifting 
cuttings from the hole. Where large 
amounts of water are encountered, 
most operators in the past have con- 
verted to a mud program. 

It is in the third category that oil 
companies and service organizations 
have focused their resources in an 
effort to make top to bottom air drilling 
economically feasible. 

Four different treatments have been 
field tested and show promise. Their 
cost, according to developers, will de- 
crease with increased usage, and effec- 
tiveness will increase as placement 
techniques are worked out and as per- 
sonnel become better acquainted with 
the new treatments. 

Other companies cite new chemicals 
nuw in experimental stages with field 
tests scheduled in less than 60 days. 


.-. Positive Penetration in Tight Formations 


Experience in the field application of 
a polymeric water gel (PWG) is 
quickly being gained as a water shut- 
off method in air and gas drilling. This 
material, being developed by Hallibur- 
ton Oil Well Cementing Company, has 
successfully sealed off water zones in 
air drilled wells in various locations. 
Several factors point to PWG as a 
usable tool in this field. (See The 
Petroleum Engineer, June 1958, page 
B-26.) 

PWG, a true solution, is a low vis- 
cosity material that will set to form a 
stiff gel, It has a viscosity of about 3 
centipoise which is maintained until it 
starts to set. This is a definite advantage, 
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since it permits the solution to be easily 
pumped and penetrating for approxi- 
mately 95 percent of its fluid life. Once 
PWG begins to set, however, the re- 
action is rapid; a maximum stiffness is 
obtained in a relatively short time after 
its viscosity starts to rise. Success of 
the use of the gel depends on downhole 
temperatures and time factors involved. 
For this reason, reliable information 
must first be determined before treat- 
ment so that proper solution formulas 
may be calculated to yield maximum 
water shutoff results. In many appli- 
cations, a 2 to 4 hr waiting is necessary 
for the PWG to set. 

Effectiveness of the stiff gels are high 


¢ Resin Slurry 
¢ Alum-Ammonia 





FIG. |. Polymeric water gel forms a stiff, 
although not hard, set that can withstand 
relatively high formation pressures. Its stiff 
ness is illustrated as it supports several times 
its weight of gravel. 


Remarkable plugging properties have 
been exhibited when the PWG has been 
placed in permeable matrices. Cores 
having a permeability as high as 3000 
md and only I-in. long have withstood 
as much as 2000 psi hydraulic pres 
sure (Fig. 1). 


Advantages 

Perhaps the most advantageous 
quality of the PWG is its low viscosity. 
yielding positive penetration in rela- 
tively tight formations. Treatment cost 
is not now too expensive. Also, formu- 
las have been developed by its develop 
ers to cover the range from 40 to 200 F 

Usual PWG setting procedure calls 
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FIG. 2. Resin slurry, as seen ‘1 the dark portion, was squeezed into 
unconsolidated 80 to 100 me.n white sand. Resin leaves the slurry 
consolidated and plugged the sand. The small broken piece depicts 
the strong bond that is developed between the sand and resin slurry 
in that the break did not occur at the interface. 


for the use of a retrievable packer. 
PWG can become diluted with as much 
as 25 percent excess water and still 
provide a gel of practically the same 
strength. Because PWG will still give 
very good results after being moder- 
ately diluted, plus the doubtful possi- 
bility of sticking a packer in the hole, 
makes the use of the solution very at- 
tractive—in that keeping a hole totally 
free from water is almost impossible. 

Size of the treatments vary, but 10 
to 20 gal of PWG per foot of forma- 
tion treated is presently recommended. 
For example, one 30 ft zone making 
12 bbl of water an hour was totally 
sealed with 600 gal of PWG. 


LOW 
VISCOSITY 
RESIN 


A relatively low viscosity resin, 
termed HG-10, has been used success- 
fully to shut off water in air drilled 
wells. Developed by E. I. duPont, the 
resin is usually pumped down and 
squeezed into formation and positioned 
using drillable packers. The resin 
weighs 10.8 lb per gal. Basically a 
thermosetting plastic, the resin reacts 
quickly and begins setting on contact 
with water. For this reason treatment 
must be in a clean hole. Cost is about 
$9 per gal 
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FIG. 3. Alum-ammonia treatment is schematically described. The 
ammonia gas may be injected in either pure or dilute form. Nitrogen 
acts as a carrier for the ammonia gas and as a spacer between slugs 


..+ Applicable in Fractured Formations 


lhe plastic resin PC-11 is now being 
used very effectively as a slurry when 
combined with certain inert solids to 
give a bulking effect and to control the 
fluid lost from the slurry to the forma- 
tion. Development of the resin slurry 
is being directed by Halliburton under 
the product name, PC-11. Fig. 2 is an 
example of the set resin slurry when it 
is squeezed against a water saturated 
unconsolidated sand. Present solids be- 
ing used are a fine mesh sand and poz- 
zolan. 

In line with characteristics of the 
resin treatments, the strength of the set 
resin slurry and the resin saturated for- 
mation will vary and will depend on 
the well temperature, the differential 
squeeze pressure, and formation char- 
acteristics. 

For example, the resin slurry, when 
squeezed into an 80 to 100 mesh sand 
at a 20 psi pressure differential has 
given a compressive strength for the 
slurry and 1050 psi for the sand (after 
4 hours at 120 F). Similar data for the 
80 F formula have been recorded. 
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Using a 4-hr squeeze at 200 F, however, 
a compressive strength of 3958 psi was 
obtained for the slurry and 2509 psi 
for the consolidated sand. 

The slurry normally weighs 16.5 to 
17.5 Ib per gal. Again, as in the case 
of the straight resin, a relatively ac- 
curate formation temperature is re- 
quired so that the proper amount of 
catalyst can be added to the resin. The 
catalyst-resin ratio is changed so that 
sufficient pumping time is allowed for 
the placement of slurry. Water also acts 
as a catalyst and further accelerates 
the setting time of the resin—once the 
slurry is squeezed against the water 
bearing formation. 

The resin slurry seems to be parti- 
cularly applicable in fractured forma 
tions. Its set is much harder than other 
similar materials used to shut off water 
and will control higher formation pres 
sures. Because of the hard set, however, 
most jobs are squeezed using drillable 
packers. Its developers point out that 
it can be used at temperatures ranging 
from 40 to above 240 F. Considering 
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the inert solids added, cost per gallon 
is about $5 


Field Results 

Report of one PC-11 treatment, sug- 
gesting its effectiveness and a typical 
treatment size, is one performed by 
Halliburton in West Texas to seal sev- 
eral water producing formations in the 
Clearfork dolomite between 7675 and 
7780 ft. The Lower Clearfork, in the 
urea of this job, produces water which 
contaminates drilling fluids and reduc- 
ing the bit life by corroding the bear- 
ings, In this particular treatment, no 
accurate measurement of the water was 
made. 

The resin, pozzolan and sand were 
mixed in a mechanical agitation-type 


ALUM- AMMONIA 
... Favored in Sand-Type Zones 


A liquid and a gas, combined down- 
hole to form a precipitate on the bore 
hole walls, is being found successful in 
shutting off formation water encount- 
ered while air and gas drilling. The 
unique method, developed by Gulf Re- 
search and Development Company, 
has proved as high as 99 and 100 per- 
cent effective in several different for- 
mations of intergranular-type porosity. 

[he treatment involves a new tech- 
nique for forming a water-insoluble 
precipitate within the pores of a rock 
Advantage is taken of the difference in 
mobility of a liquid and a gas in porous 
media to achieve the greatest volume 
of precipitate in a given pore. Gulf 
used aluminum sulfate solution and 
gaseous ammonia as reactants. 

The developers have tested the 
process in both intergranular and frac- 
tured type porosities and report that it 
has consistently shut off water flowing 
from formations having sand-type 
porosities and permeabilities ranging 
from a few millidarcies to over a darcy. 

It was found, however, that the treat- 
ment is not particularly suitable for 
shutting off water from fractured for- 
mations although plugging of the order 
of 50 percent or greater has been 
achieved in all such applications. 

Among advantages of the alum-am- 
monia treatment are: No reaction 
waiting time, a low materials cost of 
about $3 per ft of hole treated, a re- 
latively short placement time, and no 
unusual requirements for mixing and 
placement, 

Gulf reports that in field use, it is not 
necessary to measure volumes exactly 
or control pressures and temperatures 
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mixer in 44 gal batches. Nine times the 
basic mixture, or 396 gal was used to 
treat the 105 ft of hole. With a packer 
in position and using a continuous 
double plug container, 20 bbl of water 
was pumped to break circulation and 
clean formation. This was followed by 
7 bbl of diesel fuel from a displacement 
trailer. The PC-11 was mixed and 
pumped after releasing the bottom 
plug. The top plug was released and 
10 bbl of diesel fuel run behind. 

Considerable field experience is be- 
ing gained in effective placement of the 
PC-11 and PWG. Formulas and time 
allowances are being altered with re- 
sulting increased sealing effectiveness, 
lower cost and shorter placement time 
and expense. 


with more than normal treating ac- 
curacies. 


Downhole Reaction 

The reaction between the alum solu- 
tion and the gas is shown in this equa- 
tion: 


Al,(SO,),-18 H,O 6NH 
Saturated Water Solution _ Gas 


2Al (OH), -n H,O 
Solid 


+ 


3 (NH,), SO,-n H,O 
Solid 


It is seen that a solid precipitate con- 
sisting of aluminum hydroxide and am- 
monium sulfate is formed when am- 
monia gas reacts to the aluminum 
sulfate solution. The aluminum hydro- 
xide is insoluble in water and the 
ammonium sulfate, though soluble, can 
only be removed from the formation 
pores by diffusion which is an extremely 
slow process. The precipitate, although 
not a particularly firm one, is sufficient 
to bridge or plug intergranular-type 
material. Lab tests conducted by Gulf 
indicated that the material can seal a 
sand-type zone in which 2-in. thick 
plugs of the precipitate have resisted 
extrusion by fluid pressures up to 1500 
psi 


Field Procedure 

In most cases, the treatment was 
made after the amount of water enter- 
ing the hole from the formation was 
determined. Then either single or strad- 
dle packers were set to isolate the 


zone from the rest of the hole. In some 
cases where the drilling information 
was not clear, the location of the water 
producing interval and its extent were 
determined with an electric log. After 
setting the packer, the treatment was 
begun by injecting about 10 gal of a 
saturated alum solution for each foot 
of hole to be treated, and then follow- 
ing it with a slug of inert gas. In this 
case nitrogen was used. Then about 
20 std cu ft of ammonia gas, either 
diluted or in pure form, was injected 
for each foot hole being treated, and 
then followed with another slug of 
nitrogen. Fig. 3 is schematic of gener- 
alized field procedure. 

After the pipe and the hole opposite 
the water zone had been filled with 
nitrogen, more aluminum sulfate solu- 
tion would then be injected and fol- 
lowed with inert gas until the formation 
refused to take more fluid. 

The developers have recorded signi- 
ficant results in several wells, In an 
Oklahoma well, a treatment was made 
in three zones making approximately 
30, 11, and 53 bbl per hr. Although 
the first zone was inadvertently frac- 
tured, a partial seal was achieved. The 
middle and third zone were successfully 
treated: The 11 bbl per hr zone was 
totally sealed and the 53 bbl per hr 
zone was reduced to ¥%3 bbl per hr. 

A 300-ft weeping zone in an Arkan- 
sas air drilled well had stifled any pro- 
gress until Gulf applied the alum- 
ammonia treatment. The zone occurred 
below surface casing at 621 ft with the 
entire 300 ft-section wet. Starting at 
the bottom of the hole and using a 
straddle packer with a 48-ft spacing 
between hydraulically-operated pack- 
ing elements, each 48-ft interval was 
tested for permeability by attempting 
to inject water into it. If permeability 
was indicated, the packers were unset, 
the excess water blown out and the 
zone tested. If the zone did not take 
sufficient water, the packers were 
moved up the hole and the next inter- 
val was tested. Proceeding in this man- 
ner, three permeable intervals were 
given the aluminum sulfate-ammonia 
treatment. After removing the packers, 
the drill pipe was run to bottom, the 
hole was successfully blown dry, and 
drilling proceeded to 3300 ft. A 100 
percent water shutoff was effected. 

Accidental fracturing of several sen- 
sitive formations occurred during the 
gas injection phase of some earlier 
treatments. However, it was determined 
that treatments should stay below a 
commonly accepted critical value of 
0.7 psi per ft of depth. Bottomhole 
pressures, in most field applications, 
are now beinz a point not exceeding 
0.6 psi per ft. 

(Continued on Page B-32) 
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Progress noted in... 


THE FIVE 


CONTRACT DRILLING 


As a contractor, where do you stand in 
the five M's of business: 1. Men; 2. Money; 
3. Machinery; 4. Merchandise; and 5. Markets? 


An editorial staff study 


IN SPITE of the present surplus of drilling rigs, contract 
drilling is certainly not a common-place business. It falls 
in the category of specialized service when compared to a 
list of normal business operations. That is what makes it 
interesting and, under proper conditions, rewarding as a 
career; and financially as well. 

It does have in common with other business, however, 
the basic tools with which any commercial enterprise is sus- 
tained. These tools are the five M’s summed up above. 
Management's skill in coordinating and using these tools 
will decide if your company stays in good operating condi- 
tion today; and whether it will grow in the years ahead 


1. MEN... your most important asset 

While it may not be as difficult to find good men today as 
it is to find sufficient money, no one can deny that “good 
men” are the most important assets of any organization 
Men engaged in drilling ... from the weevil roughneck to 
the contractor-owner ... are now and have always been a 
special breed. The drilling industry has been termed the last 
stand of the rugged individualist. 

The men who are on top today are those who have “bare 
knuckled” their way up from roughnecking to drilling to tool 
pushing or to working as contact man. New drilling com- 
panies were often formed when a seasoned toolpusher or 
drilling superintendent convinced a supply company or in- 
vestor that he could be successful on his own. The usual 
pattern was for this progressive individual to keep buying 
rigs until either poor operations or general drilling activity 
caused him to be forced into bankruptcy, or to sell out in 
order to pay his debts. There is a great deal of romance 
in the drilling industry, so most of these hearty individuals 
regained confidence and started back up the trail wiser men 

In the old days a contractor hired his men by sending 
the toolpusher into pool halls with orders to hire three 
drillers and tell them to get their crews together, and be on 
location in the morning, Often, the contractor did not know 
any of the operating personnel until after surface pipe was 
set. By the time a man could qualify for the title of tool- 
pusher he could pack his own weight when the going was 
rough and whip any two men on his crew. These men had 
very little education for the most part, but no other industry 
can claim their men had such guts, rugged initiative, inven- 
tiveness and loyalty to their jobs 
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MR. DRILLIN 
CONTRACTOR 


Training of Men 

In the mid-1930’s there were very few men in the industry 
who had obtained a college degree of any kind. In fact, most 
of the industry cast a raised eyebrow at the man with a 
‘sheepskin.” However, the college graduate eventually estab 
lished himself in contract drilling and in drilling depart 
ments of operating companies. Over a period of time, they 
convinced most contractors how ridiculous was their per 
sonnel program. It was very convincing to point out that 
no other industry would invest a quarter of a million dollars 
for a highly engineered piece of equipment, and then turn 
the entire operation over to those who had not even com 
pleted grammar school 

The increased activity during World War II brought home 
this point. The first organized training programs for drilling 
personnel were organized by progressive drilling contractors 
from West Texas and other interested people in the exten 
sion division of The University of Texas. The first success 
ful training program dealt with the subject of drilling fluids 
and the success of this program is now well known. Since 
the first group some 8500 men have received this specialized 
training. Soon after this program began, the AAODC or 
ganized the Education and Training Committee which 
underwrote the cost of this program, as well as sponsoring 
training programs in additional phases of the industry 
Some of these programs have involved supervisory training 
safety education, care in handling of drill pipe, drill collars 
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Trained, loyal crews can give your company a good reputation and 
higher net profits. 


casing, lubrication, and the handling of wire line. Many 
companies now have their own training programs to satisfy 
their own needs. 

As a result of these training programs there is much 
greater team work from the drilling personnel, and they are 
much more versatile in changing from one position to 
another on short notice. Of course, they are able to do any 
job more efficiently and to have more respect for each func- 
tion they perform. Many crews are now rigging down and 
rigging up completely themselves, and are able to overhaul 
their own engines without the supervision of a factory service 
representative. Similarly, they are able to overhaul and 
maintain other rig components such as the drawworks com- 
pound, swivels, rotary tables and mud pumps. 

One contractor who is using a progressive training pro- 
gram has lost only four men since this program was inaugu- 
rated. Naturally, this company is enthusiastic about its 
results, and the company has saved a significant amount of 
money by enjoying lower compensation insurance rates. 

lraining programs are relatively expensive, but progres- 
sive companies in every industrial field have found them 
well worth the cost. It was in the middle of World War II 
that one of the DuPont family was asked how its organiza- 
tion was able to expand, and take on so many large-scale 
projects. His answer was “trained men.” The DuPont or- 
ganization, he stated, was half way through the depression 
of the 1930's before it realized every $100 spent in training 
of men, earned as much money as $100,000 spent on ma- 
chinery and equipment. 

Every company should check continually its operations 
to see that its personnel does not lack training that might 
prevent costly mistakes, It is sometimes difficult to trace 
where a faulty operation began; and all of the faults leading 
to an accident or mistake, are seldom found at the time or 
place of occurrence. Good training programs... and con- 
tinuous training programs...will keep to a minimum 
operation by the trial and error method. 

Most drilling companies recognize, for example, that the 
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driller is the key man on any crew. His handling of per- 
sonnel, expensive equipment under his control and his ability 
to communicate with his superiors in the company, both 
in writing and orally, make him an important controlling 
factor in the company’s profit and loss statement. 


Training is important, but it is also important that a wage 
scale be maintained high enough to attract the quality of 
manpower needed. At one time, the drilling industry was 
known for its high rate of pay. However, in the past few 
years the wage scale in contract drilling has remained some- 
what stationary while many other industries have increased 
wages as well as important fringe benefits. 

When the drilling industry again receives a fair price for 
its work, this problem will be overcome, as drilling con- 
tractors have always been generous in rewarding employees 
when business conditions have permitted. In the meantime 
some contractors are operating on a bare minimum, or loss, 
to hold its key people and to expand rapidly with competent 
personnel when drilling activity again increases. 


2. MONEY... the almighty must in any business 

Good accounting important. Let’s take a look at that all 
important tool of any business... money. The fact that 
money is a tool with which to work, and not just stuff with 
which you buy something, was realized by most contractors 
in the late 1940's. It was then that the American Association 
of Oilwell Drilling Contractors published a small paper- 
bound volume, “A Manual of Accounting for the Oil Well 
Drilling Contractor.” 

Proof that a large number of contractors have used good 
accounting principles in the management of their money 
is shown by the revision of the accounting manual in 1952, 
when the second edition was published. Again, in 1957, 
this book was completely revised by the Accounting Com- 
mittee of the association, and now is considered to be an 
‘“‘accountant’s manual” for the industry. Further, over 4000 
of these books have been sold. This is very impressive when 
you realize that there are only slightly over 1000 drilling 
firms in the industry. 


Towering 225 ft above the swampland ... this massive assemblage of 
equipment is expensive to own and operate. 
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Operation in cold climates challenge men and equipment. 


The greatest interest and emphasis on accounting has been 
in the past five or six years, when many firms have employed 
full-time and highly competent accountants. These account- 
ants have been employed not only to take care of tax 
matters, but for their ability to handle money owed, money 
on hand, and to collect bills quickly from accounts receiv- 
able. 


The accountant has become another important advisor 
to the contractor, and has helped to make his operations 
more efficient and profitable in many ways. For example, 
the accountant has been able to point out the difficulties 
created by the once time-honored practice of so-called “hip- 
pocket” bidding. Instead of figuring a bid on an envelope 
grabbed out of his hip pocket, most contractors will now 
consult carefully with their accountants and engineering 
group (if they have one) before submitting a bid on any 
well. By having all the knowledge that a good accounting 
system can provide, the contractor is in a much better posi- 
tion to make an intelligent bid. The accountant’s report is 
now as important to the contractor as his daily drilling 
report. 

Since February 1957, when the Suez crisis ended, most 
phases of the oil industry have been ailing. Large stocks of 
domestic crude and refined products were built up. Of 
course, the entire domestic demand for petroleum products 
levelled off, causing even greater build-up of domestic 
stocks. With the law of supply and demand working again, 
money began to be in short supply. 

Two other important factors have increased crude oil 
and refined product stocks. Ironically, the rapid and tre- 
mendous development of gas production in recent years has 
measurably decreased the demand for crude oil. It is esti- 
mated that the heating value of 6000 cu ft of natural gas is 
equivalent to the amount of fuel oil produced by one bb! 
of average crude. This cleaner fuel, at a competitive price. 
has received wide acceptance in the Eastern industrial 


THE PETROLEUM ENGINEER, October, 1958 


market...and its co-product, natural gasoline, has also 
affected the demand for crude oil. At present, approximately 
500,000 bbl of natural gasoline is produced each day. 

In this case, you don’t need your accountant to tell you 
why crude production has been so severely curtailed in the 
past months and why it had to be continued so long before 
domestic stocks were significantly reduced. This also ex- 
plains why the independent producer, who normally drills 
79 percent of the wells, has reduced his drilling program so 
severely. With greatly reduced revenue and with only short- 
term money available at high interest rates, it is difficult to 
see how the independent could have survived without the 
life-saving 27.5 percent depletion tax allowance. 


Under these circumstances, it is a surprise and a great 
tribute to the money-managing ability of the majority of 
contractors that surprisingly few have gone out of business 
since February 1957, by way of the bankruptcy route. Most 
contractors quitting business have sold their rigs and settled 
their accounts honorably. A good many have assigned rigs 
back to his creditors, and others have merged in order to 
survive. The increase in foreign activity has been a boon to 
some contractors, while others have stacked rigs and are 
waiting for a higher level of drilling activity. 

It is interesting to observe that a number of contractors 
still enjoy a good business, even though net profits are now 
decreased, percentagewise. A few contractors in this group 
are busy because of unusual drilling obligations of their 
customers. However, a majority of this group have main 
tained a high level of activity because of superior equipment 
and services, now and in past operations. These contractors 
are doing a good job of managing the five M’s of contract 
drilling. This enviable position cannot be readily achieved 
by quickly modernizing rig equipment or employing addi 
tional personnel. 

In summary, the majority of drilling contractors in busi 
ness today have developed a sense of business acumen that 
was not believed possible for them to develop 10 years ago 
rheir inate sense of integrity has verified the faith of their 
creditors, even in this day of fierce competition and meager 
returns on their investment. 


3. MACHINERY ...a continuous flow of 

improvements 

The basic components of the average rotary drilling rig 
have changed very little over the past 15 years. The steam 
rig has almost disappeared because of its high fuel consump- 
tion, although it was a good hole-maker. Development of 
new techniques for existing equipment has out-distanced the 
development of new equipment, and this has permitted 
many contractors to stay competitive in the drilling business 
using old equipment. Both new techniques and new equip 
ment have worked together to increase penetration rates 


In 1943, the drill collar was a dubious evil carried be 
tween the bit and the drill pipe for extra weight on the bit 
Generally, four collars were the maximum in hard rock 
country, and often none were used in the Gulf Coast 
Research ponsored by the AAODC at Battelle Institute 
demonstrated that drill pipe failure due to corrosion fatigue 
could largely be eliminated by running the drill pipe under 
tension. Other advantages were increased penetration rates 
and greater ease in maintaining a straighter hole 

The additional number of drill collars used, sometimes as 
many as 20 or more, created problems and made it necessary 
to redesign the pins and boxes to carry this additional weight 
load. The solution of this problem took time, and the use 
of additional collars was not widely accepted until 1948. By 
1952, most rigs were using enough drill collars to keep the 
drill string in tension and do a good job of drilling. Bits were 
examined in much greater detail about this same time, to 
see if they could be made to cut faster. Studies revealed that 
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The drilling industry will go to any place in the world to drill for oil 


a large part of the cutting edge of the bit was being used 
up regrinding cuttings that already had been cut from the 
formation but had not been transported clear of the next 
set of cutters. Bit water courses were redesigned, so the 
drilling fluid would impinge forcefully on the formation right 
behind the cutting teeth. This swept away loose cuttings. 
enabling the next cutter to contact virgin formation. 

This was the beginning of the jet bit which created hy- 
draulic problems. Attention was focused on the slush pump 
While improvements have been made, intense research con- 
tinues on pumps. Development of low water loss drilling 
fluids has also helped solve the problem of more hydraulic 
horsepower for the jet bit. 


Maximum pump input ratings |() years ago were on the 
order of 600 hp. Today, there are a number of pumps in 
operation rated over 2000 input horsepower, and pump 
manufacturers report even larger pumps on the drafting 
board. When more hydraulic horsepower is required, pumps 
are compounded in either parallel or in series to produce 
high pressures and high volumes. 

Dimensions and weight of high horsepower pumps have 
burdened the contractor with increased capital expenditure 
and moving costs. This problem will continue to be knotty, 
but progress will be made. 

A recent development has been the use of aluminum and 
a radical new design for a pump in the 1500-hp class. Its 
weight is about 60 percent less than a conventional duplex 
power pump of equivalent rating 


Development of the jack-knife mast which features greater 
portability, ease of erection and lower maintenance costs, 
has been an outstanding change in rig design, These ad- 
vantages greatly outweigh any disadvantages this type 
derrick may have over the standard API derrick, but it is 
interesting to note the pattern of acceptance of this new 
type: derrick by contractors. With all these advantages, one 
manufacturer reports that as late as 1948, two-thirds of the 
rigs in operation were still equipped with the standard der- 
rick. The change-over from that time, however, was quite 
rapid 
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Development of present-day substructures is compara- 
tively recent and resulted primarily from the demand for 
more safety in rig operations, ease of moving and setting 
up. Substructures are now being examined to determine if 
they can be lightened and designs changed for greater 
functional use. 


Improvement in the design and quality of accessory 
equipment has been very important to the drilling contractor. 
Almost every item has been significantly improved within 
the past 10 years. Slips, tongs, blowout preventers, air com- 
pressors, water pumps, light plants, feed-off devices, are but 
a few items that have been greatly improved. 

In the field of really new creative design, the drilling in- 
dustry has carefully watched the development of the turbine 
drill. As is generally the case, the advent of basically new 
equipment creates problems and strains on other compo- 
nents. In this case, bearing failures of bits have occurred 
due to higher rotation speeds. However, the principle of the 
turbine drill is being received as sound and time will see the 
solution of other problems connected with its use. 


Power swivel ...developed further. Additional investi- 
gation into the possibility of eliminating the rotary table 
has initiated the design and testing of a power swivel. This 
tool is in an early stage of development, but it appears to 
offer advantages over the conventional rotary table used. 
Present tests indicate that at 9500 ft, 50 hp are adequate 
to rotate the drilling assembly in normal operation, with 
peak loads requiring less than 100 hp. As with many new 
interesting developments in tools, the cost is high. 


Use of electricity for rig power, utilizing new develop- 
ments in this field, has aroused much interest. Operation 
characteristics of the electric powered rig is in many re- 
spects similar to the once-popular steam rig. Ease of control, 
smoothness and greatly decreased noise in the area of the 
rig floor, are among the important advantages of electric 
power. 

lo date, all electric rigs have utilized direct current with 
a few exceptions. Presently operating offshore is an electric 
rig utilizing alternating current. The power equipment was 
salvaged from U.S. Navy surplus stock, and the motors 
driving the pumps and drawworks are 440-v, 3-phase, 
synchronous, Use of this equipment has been made possible 
by the development of the dynamic magnetic clutch and 
magnetic fluid particle brake. This new clutch allows slip- 
page without loss of power and is easily controlled by a 
rheostat from 100 percent slippage to 0 slippage. Thus, it 
is possible to balance out the power demand of any unit in 
respect to any other unit in common operation with this 
power source. Manifold problems exist in the manufacture 
and supply of this type of equipment to the contractor 


One of the most important developments in recent years 
has been the advent of air or gas drilling. Penetration rates 
have been increased from 100 to 500 percent, and savings 
have been of like order. Much has been written on air 
drilling, and everyone has followed it with close interest. 
When the serious disadvantage of excessive water flow has 
been controlled, the areas where this method may be used 
will be greatly increased. 

As improved techniques for increasing drilling rates are 
developed, it has been noted that closer tolerances are re- 
quired both of equipment design and operation. For ex- 
ample, in drilling with air, the annular velocity must be 
held above a required minimum or serious trouble will 
develop quickly. In comparison, when mud is used and the 
circulation rate is decreased, operations may continue, in 
most areas, without serious trouble except for decreased 
penetration rates. 

There are many improvements to be made and problems 
to be solved in the use of air for drilling, but it has progressed 


THE PETROLEUM ENGINEER, October, 1958 





tar enough to know that it is here to stay. This method 
of drilling will offer tremendous improvements in penetra- 
tion rates when it has achieved a higher stage of perfection. 


Slim-hole drilling has been around for many years, and 
its development has been extremely slow. Slim-hole drilling 
is generally defined as drilling a hole no larger than would 
permit the setting of 5-in. casing for the oil string. In very 
detailed studies of why past slim-hole operation has not 
affected the savings anticipated, a new and important thought 
is gradually emerging. 

This idea came to light when it was found that early 
attempts at slim-hole drilling with large rigs did not result 
in a savings, but actually in many cases increased the cost 
of slim holes over that of conventional size holes. It is now 
generally agreed that it is false economy to attempt slim- 
hole drilling with conventional hole-size equipment. 

With properly designed slim-hole equipment, an average 
30 percent savings can be realized over the cost of drilling 
a conventional size hole. This would seem to be enough 
Savings to attract greater development in this field, and 
contractors are now looking very closely at combinations 
of evcuipment being used to drill any hole size, large or 
small. It may be impossible to have a rig for every hole 
size, but it is important to know that significant savings 
can be made when equipment of proper design is placed 
on the job. 

One major company, in 1957, reports drilling 457 slim- 
holes which resulted in savings of $2.9 million over the 
estimated cost of drilling conventional size holes. This 
company believes that even greater savings will be possible 
in the future because of this experience in drilling slim holes 
As a result of this program it was determined that a 6% -in 
hole size and 414-in. casing were the most economical and 
satisfactory for its particular operations. 

Dual completions have been made without difficulty in 
414-in. casino and no difficulties were encountered in holes 
as deep as 7500 ft. Roushly. thev were able to drill 12 
slim-hole wells to a denth of 7500 ft for the price of 9 
wells using conventional size holes 


Rie Standardization 

This is one of the most important and controversial sub- 
jects in drilling today. Is it good or bad. in the lone run? 
This auestion will be answered in due time and it will be 
important for you. as a rie owner. to have the richt answer 
as soon as possible. In its purest form. rig standardization 
involves buving a complete rie, including all components, 
from the same companv. Minimum standardization reauires 
that vou buy. for example. the same brand and size swivel 
for all vour ries havine the same denvth ratine. Every con- 
tractor feels that his “authorship” in the assembly of a rig 
is imnortant. and he naturally takes great pride in this 
so-called “authorship.” 

Perhaps a good way to examine your own company’s 
eauipment is to apvraise, in retrospect, how well some of 
the eauinment combinations vou have used in the past have 
worked out. In actual practice. have all of your selections 
resulted in the savings or desired operation that you had 
planned? Aeain, ask yourself the question, have you en- 
countered difficulties. extra expense or time delay, that 
could have been prevented by a rie standardization pro- 
gram? Could your maintenance costs have been less, and 
your investment in necessary parts stock been decreased? 
Wouldn't it be helnful now if vou could cannibalize any part 
of your idle equipment, rather than having to buy new 
replacement equipment to be used on your active rigs? 

When you have answered these questions, perhaps you 
can answer the question of how much better in performance 
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does another brand of equipment have to be before you can 
afford to break a standardization practice. 

Rig standardization also needs to be considered in the 
light of additional savings that could be made in the further 
development of this practice. If the rig manufacturers had 
complete purchase loyalty from a larger number of con 
tractors, they could devote more time and attention to the 
coordination of rig components, and change designs to re 
flect greater savings that are possible by complete rig stand 
ardization. When the equipment engineers do not know pre 
cisely what components are going to be used in any one rig 
operation, the design of any component is limited to a con 
siderably degree. Some manufacturers have estimated that 
25 to 40 percent of equipment costs for a total rig could be 
saved if complete standardization could be utilized. Equip- 
ment standardization has been important in many other in- 
dustries and the drilling industry must study the features of 
standardization ...and determine its true merits for the 
drilling contractor 


4. MERCHANDISE... service is a contractor's 
prime product 

This brings us to our fourth “M” merchandise. Inas 
much as the drilling contractor’s product is a hole in the 
ground, the salvage value of this product is very small. Un 
less the dry hole can be used for a water supply or disposal 
well, additional money must be spent to plug and abandon 
it. It would appear then... service is one of the most im 
portant products the drilling contractor has to sell. To sup 
ply this service, the contractor must demonstrate that he not 
only is financially solvent, but has the equipment, super 
visors and qualified crews to do a good job. 

4 drilled hole must be straight within close limits and not 
have severe dog-legs. It must be drilled as close to the bit 
gage as possible, and the greatest economy exercised in the 
use of drilling fluid. A hole must be maintained in such a 
manner that it can be readily tested and logged, and all 
of these operations must be carried out with respect to a 
rigid safety program. Unlike many industries, the contractor 
must move and set up his hole manufacturing plant to a new 
location for each new well 


he drilling contractor can be proud of his service to the 
gas and oil industry . . . he is providing this specialized serv- 
ice at an all-time low cost. Today's unit price, or cost per 
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Pumps get larger and heavier as pressure and volume demands 
increase 


foot of hole drilled is less than it was in 1941, when the 
average was $4.90 per ft. This record low has now been 
replaced by today’s average cost of $4.65 per ft, and this 
does not reflect any correction for the tremendous rise of 
inflation over this 17-year period! 


Compared to costs in 1941, present equipment prices are 
240 percent higher; labor costs 200 percent higher; taxes, 
insurance and other items of expense have increased 
similarly 





Although the drilling contracior has done very little to 
sell his services more effectively, he has for some years now 
employed a contact man when it was not possible for him 
to spend sufficient time on this necessary activity. On the 
whole, contact men have done an excellent job for the con- 
tractor and will continue to have an important function 
where the size of the company will justify his support. 

It is thought by many that the drilling contractor has not 
been a good merchandiser of his services. Almost every 
other industry has found this to be an important phase of 
their operations; there appears no reason why this phase 
should not merit additional attention by the drilling con- 
tractor. What has been done has been very good and the 
contractor has gained in stature with his customers as a 
result of these efforts 


5. MARKETS ... the outlook for drilling 

Much thought is being given to the last “M” of the drill- 
ing industry . . . markets. We have seen that contract drilling 
prices are at an all-time low, and it is well known the indus- 
try is operating at approximately two-thirds its 1957 capac- 
ity. Most expert economists predict the demand for petro- 
leum will not increase significantly until 1960, however, no 
one has suggested how the drilling contractor can stay in 
business at today’s prices until that time. One sizeable con 
tractor recently stated that his company’s capital investment 
in rigs amounted to $1% million, which required maintain- 
ing a working capital balance of about $600,000. This past 
year, the company’s net profit was less than 2% percent 
interest paid on government bonds. 

However, the drilling industry is a seasoned time-and- 
tried industry; so are most of its members. While the water 
is deep, the contractors who have guided their companies 
wisely in the past, can do so now. These companies will be 
here to enjoy the future benefits of this industry and after 
all, isn’t this the American way of life? eee 
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... Placement, Packers, Personnel 


Southwestern District API-AAODC. 

At the same meeting, Lane-Wells in- 
dicated that it was perfecting an electric 
tool which can be run into open hole 
to locate water-bearing zones. Such a 
tool would erase the treatment place- 
ment problem. 





Operators of air and gas drilling 
equipment are for the most part trying 
to adapt their operations in line with 
latest water shutoff methods. In many 
cases, however, cost of the treatments 
exceeds both time and cost limitations, 
and in some instances they have noted 
minor formation damage in efforts to 
continue air or gas drilling. This has 
been caused, they say, because of initial 
treatment costs. Placement time and 
setting time of a water shutoff treat 
ment often offsets previous gains made 
by fast air drilling. Operators further 
contend that in and out of the hole 
trips to effect a treatment is too costly 
in time and money. For these reasons, 
companies are studying new methods 
and techniques and are attempting to 
acclimatize personnel to ‘“‘gentle’’ 
squeeze treatments necessary to avoid 
fracturing the water formation 
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Several new pieces of equipment and 
products are in the experimental stage 
to remove the remaining barriers from 
effective, economical top to bottom air 
drilling. 

Dowell Division of Dow Chemical is 
testing an emulsifier to attack the water 
shutoff problem in a different manner. 
In other water problem work, Dowell 
is to test within 60 days an agent that 
will make cuttings water repellant. 

In an effort to eliminate expensive 
trip time associated with water shutoff 
treatments, Halliburton has announced 
that it is developing a drill collar 
squeeze-packer which can be run in the 
drilling string above the bit and will 
make possible the squeezing off of 
water-bearing formations without com- 
ing out of the hole. This report was 
made public in a meeting of the Joint 
Air and Gas Drilling Committee of the 
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The Untested 

Most major oil companies readily 
admit that each have several “poten- 
tial” water shutoff chemicals on their 
laboratory shelves. In some cases, these 
remain untried because of the cost of 
the treatment itself; others contend 
that present air and gas drilling activity 
has not warranted expensive tests. 
Some are relying on chemicals now 
being used to permit drillers to “live 
with” larger amounts of water and con- 
tinue drilling. These include foaming 
agents, water absorbing agents. and 
water repelling chemicals. 

Nevertheless, wider use and in- 
creased experience with treatments and 
tools at hand is certain to yield more 
effective treatments—and at lower cost 
The water shutoff methods described 
here should certainly set the pace. » 
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FIG. |, Rig tracks of Ashby Drilling Company's Rig No. | across 
seven counties in the Nebraska-Colorado portions of the Denver-Jules 
burg Basin 
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Highly portable rig can be moved completely in eight loads. Pumps, drawworks, derrick, pipe 
3 w 4 es te urg baskets and dog house are all trailer mounted. In 113 wells, average time to tear down, move 


rig up and set surface casing is only 33.7 hours. Moves averaged 38 miles 


Save $5000 Per 
Completed Well 


Quick moves, with highly portable rig, fast drilling, 
4'/2-in. casing in 6/4-in. holes provide an economic 
advantage in the Nebraska and Colorado regions 


DURING THESE PRESENT TIMES of belt-tightening, 
the oil industry has made real strides in reducing the cost 
of drilling for and producing oil. This is a remarkable feat 
in itself when a majority of the steel and equipment manu 
facturers have raised prices when operating at 50 percent 
of capacity. 

In the Denver-Julesburg Basin, good stiff competition has 
reduced footage drilling costs to operators by 25 percent 
since 1956, while the contractor’s costs have gone up an 
estimated 16 percent. This reduction has been possible by 
operators programming their drilling and by contractors 
increasing their footage drilled per day. 

A further reduction of $5000 per 6000-ft completed well 
can be accomplished by using reduced hole and casing sizes 
i.e., “slim-holes.” The following savings can be brought 
about in 61% -in. hole vs 7%-in. hole on those items and serv- 
ices normally paid by the operator 


‘Typical 6000-Ft Well’’ 


1. Less location cost, rig requires less area and 
mud system is smaller, therefore reducing 


backfilling costs . Estimated $ 200.00 

2. 7-in. surface vs 85%-in. (300 ft) 274.20 
3. Surface pipe cement. 75 sacks vs 150 sacks 

75 sacks at $2.10 ; 157.50 

4. Mud cost. $640 vs $800. Less volume required 160.00 

5. Lower contract footage price. 6000 ft at 20¢/ft 1,200.00 

Total savings on dry hole $1,991.70 


6. Oil string savings. 5000 ft 4%-in., J-55, 9.5-Ib 
and 1000 ft 4%-in., J-55, 11.6-Ib vs 


6000 ft 5¥%-in., J-55, 14-Ib 3,007.60 
lrucking oil string savings 162.00 

x Cement oil string savings 96.00 
Total Savings on Completed Well $5,257.30 
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FIG. 2. Slim hole drilling progress chart for one 5070-ft dry hole 
in the Basin. Contract footage averaged 1035 ft per day. Total time 
from spud to rig release was only 5 days, 20 hours 


Many operators have recognized this saving and are 
drilling with reduced holes and completing with 41%-in. 
casing. They have had no difficulties in using small diameter 
pipe, and service companies in the area now have tools to 
work in these smaller holes and casing. 

One major company in the Basin estimates costs at 
$20,000 for a dry hole and $60,000 for a completed well. 
Using the cost savings tabulated on the previous page, which 
are believed to be conservative, a cost reduction of almost 
10 percent is possible. 


Normal Drilling Procedures 

Experience in drilling over 113 slim holes in the Denver- 
Julesburg Basin of Nebraska and Colorado have led to fairly 
definite drilling procedures which result in fast drilling and 


TABLE 1. Savings in Drilling 38 Slim-Holes for One Company 
in the Denver-Julesburg Basin, Nebraska. 
Savings—Slim Hole Over Conventional Drilling 
$ 99,701.00 

7,000.00 


Contract footage 
Location, road & fill pits 


Surface casing 11,700.00 
Cement for surface casing 3,500.00 
Drilling mud 10,500.00 
Oil string casing 67,977.00 
Cement for oil string casing 2,280.00 
Trucking casing 3,940.00 


$206,598.00 
rotal footage drilled 228,316 
Total elapsed days 516 
76 days or 11.9 percent were saved in moving and rig-up time 
Savings of 90 cents per ft on hole drilled compared to conven 
tional programs 
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FIG. 4 Layout and overall dimensions of Ashby Drilling Company's Rigs No. | and No. 2, now active in the Basin area. Note portable fea 





tures indicated by “Load Numbers”... with a total of only 8 truck loads to move entire rig 

an overall reduction in total days from spud to completion. containing 10 to 15 percent oil. Normal mud characteristics 
Some of the salient features of the program include: maintained are: Weight—about 10.1 Ib per gal; viscosity 

Earthen pits. Three are required and these are dug before 40 seconds API; water loss—3.5 cc. Mud weight is held as 
the rig arrives on location. They include: One suction pit; low as possible. 
one shale pit and one reserve pit. Drill string consists of twenty 5-in. by 2'4-in. bore drill 

Drilling fluids are trucked in from the previous well to collars with 4% -in. fishing necks and 31-in. extra-hole box 
make surface hole. While waiting on surface casing cement and pin connections; 15 joints or about 450 ft of 4-in. OD, 
to set, all pits are jetted and cleaned, then filled with fresh 14-lb per ft, grade D drill pipe with 44%2-in. OD 3'%-in 
water. Clear water is used as the drilling fluid from under extra hole tool joints. Remainder of the string is of 3'2-in 
the surface casing to nearly 4000 ft . . . or just above the top 9.3-lb per ft, N-80 drill tubing wtih 45% -in. OD counter bore 
of the Niobrara Section, as shown in Fig. 3 tool joints, 342-in. internal flush, with wear bands 

The hole is then mudded up with a fresh water-gel system The 4-in. OD pipe is used between the drill collars and 





Drawworks trailer load backs up to derrick floor substructure, and Doghouse trailer equipped with two diesel-powered light plents 
is quickly disconnected for moving. Each rig is assigned three trucks one 1000-gal fuel tank, clothes lockers, work bench and too! board 
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Clear floor view by driller and all crew is demonstrated in view 
showing pipe storage “baskets” in foreground and drawworks in back- 
ground. Doghouse trailer shown at extreme left. 


the drill tubing to taper the mass and also to reduce wear on 
the drill tubing while making surface hole. One string of 
4-in. drill pipe has been layed down after one failure in 
making 320,000 ft of hole. 

A string of 314-in. drill tubing has drilled 313,000 ft of 
hole without a failure and is still in service. Tool joints are 
counter-bore welded due to three “last engaged thread” fail- 
ures in first string on the first hole drilled. Since counter- 
bore welding the tool joints, the same string has drilled 
242,000 ft of hole without a failure. 

Rotary speeds. Until the 4-in. OD drill pipe is below the 
bottom of the surface casing string, rotary speed is held at 
about 100 rpm. Below this point, speed is increased to 200 
rpm, then to 250 rpm until top of the “J” sand (see Fig. 3) 
is encountered ...at which point the speed is reduced to 
90 rpm. 

Bit weight. While drilling to the top of the Niobrara 
(nearly 4000 ft), from 15,000 to 20,000 Ib of weight is 
maintained on the bit. Below this point, bit weight is in- 
creased to 25,000-30,000 Ib. Since the drill pipe is in suspen- 
sion, bit weight is derived from drill collar weight. 

Well deviation. Most operators in the area require well 
deviation surveys at 250 to 500-ft intervals. In 113 wells 
drilled, one well was skidded due to excessive deviation. 
This is a rarity, and was caused by excessive bit weight and 
failure to make deviation surveys at short intervals. One 
company in the area does not require straight hole tests. 

Pump horsepower. In a 6000-ft 64 -in. hole, 275 input hp 
is sufficient for good jet performance, This provides a nozzle 
velocity of 320 ft per second, and an annular return of 220 
ft per min. Some conventional rigs have trouble with the 
bentonite sections yielding and causing a tight hole. In a 64 - 
in. hole, this has never been noticeable. The mud pump is 
driven through a torque converter and 5%-in. liners are 
used from top to bottom. The pump is run at a predeter- 
mined speed in order to keep gallonage up to minimum re- 
quirements. 


Coring, Testing, Logging 

Most operators on wildcats drill the well to total depth 
then log with any type or kind desired and then straddle- 
packer test the sections of interest. Most diamond coring is 
on follow-up wells for reservoir information. 

In the event an oil string is run, centralizers and scratchers 
are used with 30 minute to | hour circulating before cement- 
ing. Float collars and shoes are used, and the collar is set 
below the zone to be perforated. Some operators keep the 
rig on the completion and run tubing, reverse out with oil, 
pull tubing, perforate, re-run tubing before releasing the 
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Unitized floor section with minimum obstructions, complete pack- 
age hookup from trailer to trailer facilitates slim hole rig moves. 


rig. Other companies release the rig after pumping the plug 
down on casing and then complete with cable tools. 


Highly Portable Rig Used 

Trailer mounted rig. All equipment is trailer mounted ex- 
cept the sub-structure and water tank. The entire rig is 
moved in 6 trailers and 2 skidded loads (see Fig. 4). 

Load 1: Drawworks trailer, 300 hp drawworks with diesel 
power, hydrobrake, small fuel tank, flooring, shed, wind- 
break, 174-in. rotary table and wash down pump. 

Load 2: Mast trailer, 97-ft, 300,000-Ib capacity, complete 
with %-in. drilling line, 100-ton, 3-sheave traveling block, 
crown, cat-line, flooring, windbreak, standpipe and rotary 
hose. 

Load 3: Pump trailer, 300 hp pump supercharged with 
6-in. centrifugal pump and powered by diesel engines, 1000- 
gal fuel tank, mud lines, shed and windbreaks. 

Load 4: Doghouse trailer with two diesel powered light 
plants, 1000-gal fuel tank, clothes lockers, work bench and 
tool board. 

Load 5 and 6: Two basket trailers with walks and lay- 
down poles for all drill collars, drill pipe and drill tubing. 

Load 7: 200-bbl skidded water-tank. 

Load 8: Skidded sub-structure with mud line manifold 
built in, blow-out preventers and matting of 1-in. steel 
plate welded to bottom. 

Aluminum is used for matting under trailer jacks, stair- 
ways and mud flow lines. 

Each rig is assigned three trucks; one tandem and two 
single axle units. These are driven by rig crews. The average 
time to tear down, move, rig-up and set surface casing on 
113 wells is 33.7 hours and the average distance between 
wells being 38 miles. 


Future of Small Holes 

One operator in the Basin saved $206,598 on 38 slim-hole 
wells drilled. Twenty-five were producers, in which 41-in. 
oil string set (see Table 1). 

There are some areas in the world, due to conditions and 
present production methods which still require conven- 
tional hole sizes and casing. However, there are numerous 
areas in which operating personnel can save their companies 
many dollars by careful planning and using reduced hole 
sizes and smaller casing. 

The growing use of “slim-holes” can be seen by the in- 
creasing number of operators that are now switching over 
to 412-in. casing. And, one major bit manufacturer states 
sales of smaller bit sizes are up in volume as compared to 
conventional sizes. xk 
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“Mist and Slug" is... 


A New Technique 
im Air and Gas Drilling 


A detergent injected with water behind 
compressors combats water intrusion. The 
foaming mixture can be slugged to handle large 
amount of water flow. Dry chemicals handle 
small amounts of water influx 


F. W. Smith 


Technical Drilling Service, 
Midland, Texas 


WATER INTRUSION no longer de- 
termines the end point for air and gas 
drilling. A technique known as mist 
and slug drilling has extended the use 
of air and gas drilling beyond wet zones 
while maintaining dry drilling econom- 
ics. The technique involves injecting 
into the air or gas stream certain chem- 
icals which permit control of intruded 
water and continuation of air or gas 
drilling. 

The success of the mudless drilling 
method has been proved in numerous 
applications. A well drilled recently in 
Pecos County, Texas, achieved a pene- 
tration of 8 ft per hr with clear water. 
With the conversion to mist drilling, 
the penetration rate was increased to 
25 ft per hr. Another well in Pecos 
County was drilled to a total depth of 
1600 ft using the mist drilling tech- 
nique to handle water intrusion 
amounting to 20 bbl per hr encoun- 
tered from 350 ft to total depth. A well 
in Lea County, New Mexico, was mist- 
drilled economically from 7500 ft to 
9350 ft. 

Another outstanding mist-drilled op- 
eration was a well drilled in Eddy 
County, New Mexico, which was drilled 
successfully from 4950 to 9430 ft. 
The well was making 2 bbl oil and 20 
bbl salt water per hr, and gained five 
days on an offset gas-drilled well. 

Mist and slug drilling techniques can 
be applied in any air or gas drilling 
operations where water intrusion into 
the well is not greater than 40 bbl per 
hr. Up to this point, the limiting factor 
is the type of formation open. Mist and 
slug drilling will not penetrate red beds 
or salt formations at any economical 
rate over mud drilling, and these for- 
mations erode rapidly. Most shale sec- 
tions have stood up well under mist 
and slug drilling where no appreciable 
hydrostatic head is applied against the 
shale section. 


Advantages 

Several distinct advantages can be 
realized from mist and slug drilling. 
One of the most important is the in- 


creased penetration rate in most forma- 
tions, along with an increase in bit life. 
Water and mud costs are eliminated, 
along with the problems of lost circu- 
lation and contamination of producing 
formations by invasion of drilling fluid 
filtrate. Observation of returns also 
provides, in effect, a continuous drill- 
stem test during drilling operations. 


Disadvantages 

Among the disadvantages encoun- 
tered in mist and slug drilling is a 
decrease in penetration rate in red beds 
and salt formations, along with rapid 
erosion of these formations. Also, dis- 
posal of contaminated water can be a 
considerable problem. Present chemi- 
cals available economically limit effi- 
cient application of mist and slug drill- 
ing to wells flowing no more than 40 
bbl water per hr. Influx of more than 
20 bbl per hr of saturated salt water 
makes mist drilling uneconomical, as 
does more than 4 bbl oil per hr. It is 
expected that further study will result 
in chemicals which will broaden the 
limits of mist and slug drilling beyond 
those presently dictated by the type of 
fluid flowing into the hole. 


Equipment 

Equipment required for successful 
mist and slug drilling is essentially the 
same as that required for air drilling. 
The principal difference results from 
the higher pressure and volumes re- 
quired in mist and slug drilling. The 
volume requirement of air, depending 
upon depth, will vary from 20 to 30 
percent more than dry drilling, with 
pressure requirements up to 800 psi, 
varying directly with depth and water 
influx. 

A dry chemical injector, capable of 
350-psi operation, is manifolded into 
the air line. The dry chemical is used 
with water seepage of no more than 3 
bb! per hr. A wet chemical pump is also 
manifolded into the air line to inject 
the foaming agent solution into the 
air stream. In order to handle water 
intrusion of 3 to 40 bbl per hr, the 
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pump must be capable of injecting 
from 3 to 50 gal per min of foaming 
agent solution at pressures up to 800 
psi. 

Wellhead equipment used in mist 
drilling is the same as that used in air 
or gas drilling. 

Chemicals 

For water intrusion up to 3 bbl per 
hr, two dry chemicals are used. One is 
used to waterproof cuttings and the 
other is used as an absorbent. Both 
have deflocculating characteristics. The 
waterproofing chemical is a metallic 
stearate; the absorbent is a finely di- 
vided silica gel. For water influx greater 
than 3 bbl per hr, a detergent is used 
as a foaming agent. 

To combat oxidation, corrosion in- 
hibitors are added to the injection solu- 
tion at the surface. Experimental work 
is being done with chemical additives 
for lubrication of bit bearings 


Applications 

During air and gas drilling, the first 
indication that a fluid-producing zone 
has been penetrated is a decrease in the 
density of dust at the return flow line 
The degree of decrease will depend, of 
course, upon the amount of fluid flow 
ing into the hole, which will determine 
the proper method of treatment. Should 
the volume of dust decrease gradually, 
indicating a small flow of fluid, pri- 
mary treatment will be with dry chem- 
icals injected into the air stream at from 
2 to 10 Ib per hr. Surface indications 
of the success of the treatment will be 
a decrease in air pressure and increased 
returns at the flow line. Another indica- 
tion will be the penetration rate: Should 
the dry chemical be insufficient to con- 
trol the water, the bit will ball up and 
penetration rate decrease. 

If water influx is such that the dry 
chemical treatment is unsuccessful 
mist drilling is begun. Foaming agent 
solution is injected into the air stream 
and is continued until the bit has penc 
trated dry formations. Should the water 
influx be small enough, solution injec- 
tion is discountinued and dry chemicals 
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Equipment used in mist and slug drilling is essentially the same as 
that required in air and gas drilling. A dry chemical injector is mani- 
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are also provided. 


folded into the air line. A chemical pump is provided for injection 


are again introduced at a relatively high 
rate (10 Ib per hr) into the air stream. 
Treatment is reduced at dust returns 
increase. In most cases where water 
intrusion is less than 3 bbl per hr, the 
water-bearing formation will be only 2 
to 5 ft thick and the mist drilling tech- 
nique will not be necessary to deter- 
mine whether the dry chemical treat- 
ment will be satisfactory. 

Sudden and complete stoppage of 
dust at the flow line would indicate 
water in excess of 3 bbl per hr and 
injection of the foaming agent solution 
would begin immediately. A general 
starting point for mist drilling is injec- 
tion of 8 bbl of foaming agent solution 
per hr, the solution being a mixture of 
| gal of detergent with 8 bbl water and 
a corrosion inhibitor. The concentra- 
tion and injection rate of solution will 
depend upon penetration rate, hole size, 
water influx, type of water, and the 
capacity of the air equipment. 

It is found that maximum penetra- 
tion rate and best bit life are obtained 
with minimum air pressure and full 
returns at the flow line. With changes 
in hole conditions, formations, volume 
of fluid intrusion, and type of fluid, the 
surface technique must be changed ac- 
cordingly. It is impossible to outline 
exactly the volume of solution to inject 
into the air stream or the volume of air 
needed for mist drilling under varying 
hole conditions. 

Depth of hole has a direct bearing 
on the horsepower required for mist 
drilling. To date, the deepest hole 
drilled with this technique was drilled 
to 9400 ft, and required 1600 air-com- 
pressor horsepower. The high horse- 
power was necessary to maintain high 
bottom-hole velocity and to insure a 
clean hole 

Most satisfactory results are obtained 
with a short tooth bit in soft forma- 
tions and a carbide-tipped bit in hard 
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formations. Short tooth bits drill small 
cuttings which require smaller volumes 
of air to lift to the surface. It will 
usually be noted that cuttings in mist 
drilling are larger than in straight air 
and gas drilling. 

It is important that a bottom-hole 
float be run in the drill string. The float 
keeps the hole from back-flowing and 
plugging the bit, and allows a shorter 
time for making connections. A top- 
string float or check valve should also 
be run in conjunction with the bottom- 
hole float to provide a double check 
against back-flowing. The top float also 
reduces the time required for making 
connections. 

Bit weight and rotary table speed 
correspond to air and gas drilling. It 
has been found that penetration rate 
increases with an increase in weight on 
the bit. Crooked hole problems are 
handled as in a mud-drilled hole. 


AIR COMPRESSORS © 

















Corrosion 

The corrosion problems encountered 
in mist and slug drilling are the same 
as those met in drilling with aerated 
mud. Saturated lime water (3 to 4 Ib 
lime to 1 bbl water) is used with the 
foaming agent to maintain a pH of 10.5 
or higher at the flow line. However, this 
treatment is satisfactory only when the 
fluid influx is fresh water. Also, large 
volumes of water dilute the lime solu- 
tion, requiring continuous injection of 
saturated lime solution. 

Commercial corrosion inhibitors are 
being used satisfactorily where fresh, 
salt, and sulfur water are being han- 
dled. The proper selection of an inhib- 
itor is critical in that it must be com- 
patible with the foaming agent. 

Provisions must be made to handle 
well fluids. In most cases, the reserve 
or a small pit will be satisfactory. In 
some cases, the returned fluid can be 


Bank of eight compressors used in one mist and slug drilling project. Air requirements in 
this technique are generally greater than in straight air or gas drilling. 
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Injection equipment includes (foreground) a dry chemical injector 
capable of 350-psi operation manifolded into the air line. A chemical 
pump (right, background) injects foaming agent solution. 


recycled after the solids have precipi- 
tated. 

Maintaining a clean hole in mist 
drilling is more critical than in fluid 
drilling. Undesirable hole conditions 
are indicated at the surface by exces- 
sive torque, dragging when pipe is 
worked, incomplete returns of air and 
cuttings, high air pressure, and reduced 
penetration rate. To combat these con- 
ditions, changes in air volume and in- 
jected solution are necessary. 

When an oil-bearing formation is 
penetrated, the system is defoamed in 
most cases. To offset the action of the 
oil, concentration of the foaming agent 
is increased, or a different type foaming 
agent is used. Should water influx be 
too great (in excess of 40 bbl per hr), 
a squeeze job could allow continued use 
of mist drilling. A 100 percent success- 
ful squeeze would allow return to dry 
drilling. The possible savings to the 
mud-up point would be the determining 
factor in considering a squeeze job. 
Cement has been used with satisfactory 
results and some work has been done 
with plastics. 

Geological data from the well are 
very important in realizing the full 
economy of mist drilling. These data 
determine the type bits and chemicals 
which should be used, as well as proper 
squeeze or mud-up points. 


Mudding Up 

Hole conditions dictate the method 
of mudding up an air, gas or mist- 
drilled well. The most common pro- 
cedure is to pump a good low-water- 
loss mud with the bit on bottom. 
Enough storage must be provided to 
circulate the system completely. An- 
other method of mudding up the hole 
is to pull the drill pipe 1000 ft at a 
time, pumping in mud to fill each. 1000 
ft interval. When the bit is inside casing, 
the hole can be loaded completely to 
the surface. 

After the mud has set on the forma- 
tion a few hours, the bit is run back 
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into the hole 1000 ft and circulation is 
established. After circulating the hole 
sufficiently to clean out any cuttings 
or sloughings, the pipe is run in another 
1000 ft and the same procedure is 
repeated until the bit reaches bottom. 

Safety considerations require that at 
least one mud pump be kept on stand- 
by during mist and slug drilling opera- 
tions, as in dry drilling. If a high volume 
gas zone is penetrated, the blowout pre- 
venter should not be closed before mud 
is being pumped into the hole. 

Mist and slug drilling extends the 
use of air and gas drilling to many new 


Return line provides constant check of mist or slug drilling progress. 
Nature and volume of returns from air drilling determine when to start 
or stop mist and slug drilling. 


areas and new sections in dry drilling 
areas. To improve techniques, more 
adaptable and efficient air compressors 
are needed. Further study of chemicals 
is required to develop a foaming agent 
effective with high influx of oil and 
salt water and which incorporates eco- 
nomically a satisfactory corrosion in- 
hibitor and bit lubricant. While impres- 
sive savings can be realized from 
increased penetration rates and better 
bit life, economic benefits of mist and 
slug drilling are lessened by chemical 
costs and the additional equipment 
required. xk 





Pyle Elected 1959 AIME President 


president of the Society of Mining En- 
gineers of AIME. 

Vice President—John C. Kinnear, 
Jr., McGill, Nevada, general manager, 


The American Institute of Mining, 
Metallurgical, and Petroleum Engi- 
neers has elected Howard C. Pyle, of 
Los Angeles, as president to take office 
for one year beginning at the AIME 
annual meeting in San Francisco in 
February 1959. Dr. Augustus B. Kin- 
zel, of New York, is current president. 

Pyle is president of Monterey Oil 
Company. Dr. Kinzel is vice president- 
research, Union Carbide Corporation. 
Election of Pyle and of other officers 
and directors was announced at a re- 
cent meeting of the AIME board of 
directors. 

These include Dr. Joseph L. Gillson, 
of Wilmington, Delaware, chief geolo- 
gist of E. I, du Pont de Nemours & 
Company, to become president-elect, 
pointing to the AIME Presidency in 
1960 following Pyle’s term. 

Others are: Vice President—Thomas 
C. Frick, Lafayette, Louisiana, regional 
manager, Atlantic Refining Company. 

Vice President—Dr. Walter R. Hib- 
bard, Jr., Schenectady, New York, 
manager, alloy studies research, Gen- 
eral Electric, now president of Metal- 
lurgical Society of AIME. 

Vice President—Elmer A. Jones, 
Bonne Terre, Missouri, division man- 
ager, St. Joseph Lead Company, former 


Nevada Mines Division, Kennecott 
Copper Company, former president of 
The Metallurgical Society. 

Vice presidents have been named for 
one year. New directors named for 
three years, will be: 

John S. Bell, Los Angeles, area man- 
ager, Humble Oil & Refining Company, 
who is president-elect 1959 of the 
Society of Petroleum Engineers of 
AIME; Dr. John C. Chipman, Massa- 
chusetts Institute of Technology, who 
will become president of the Metallurgi- 
cal Society in February; Dr. Arthur B. 
Cummins, Manville, New Jersey, man- 
ager, central chemical and physical re- 
search department, Johns-Manville 
Research Center; Dr. Carleton C. Long, 
research director, St. Joseph Lead 
Company, Monaca, Pennsylvania, who 
will become vice president of The 
Metallurgical Society in February, 
pointing to its presidency in 1960; Jer- 
ome W. Woomer, Pittsburgh consult- 
ant, who in February also will become 
president of the Society of Mining 
Engineers, x**x* 
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ANOTHER REASON WHY SECURITY BITS PACE THE INDUSTRY: 


Security’s 
higher bearing standards 


give your bits 


more 
muscle! 


Bottom-hole view of 
Security's H7W, for very 
hard, abrasive formations. 


Roller bearings are the heart of 
any rock bit. Oversize, undersize, 
or mis-matched bearings play 
havoc with your drilling. Put a 
Security bit on your string every 
time, and you run a precision 
matched set of roller bearings. 


Security’s electronic inspector- 
sorter — developed to Security 
specifications by RCA — auto- 
matically gauges bearing length, 
and both end diameters to a 
plus or minus tolerance of .0001”. 
Only bearings meeting these speci- 
fications are used in Security bits. 
This means that in every Security 
bit you get matched, correct-size 
bearings that work together 


smoothly without tendency to bind 
or twist or stick when you are 
making hole. 


This is one of the many ways 
Security paces the industry in pro- 
ducing quality, long-life rock bits 
— helps you cut drilling costs, 
make hole faster. Next time put 
a modern Security bit to work for 
you and put more muscle in your 
drilling. 


Use Security bits, anc you use the 
best. WRITE FOR THE FACTS! 


3 OF >, 
* * 


PRECISION BITS SINCE 1931 


PLANTS: Dallas, Tex. ° Whittier, Calif. 
Monchester, England 


SECURITY ENGINEERING DIVISION, 3400 W. 
Illinois, Dallas, Tex. 


EXPORT OFFICE: P. O. Box 13647, Dallas, Texas 
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CANADA: Security Eng. Canada, Ltd., Edmonton, 


Alberta, Canada 


W. HEMISPHERE: Security International C.A., 


Coracas, Venerzvela 


E. HEMISPHERE: Security International C.A., 


London, England 


FOR FURTHER 
ADVERTISED PRODUCTS. SEE READER SERV 


Security's matched set of roller 
bearings have identical lengths 
and end diameters to + or — 
0001”. Each hour, Security's elec- 
tronic inspector-sorter checks 16,800 
bearing characteristics automatically 


Electronic inspector-sorter gauges Security 
roller bearings to plus or minus .0001” ~ 
Automatically rejects oversizes and under- 
sizes. Further grades approved bearings 
into matched groups of “plus sizes"’ and 
“minus sizes’’ within tolerance specifica- 
tions. Assures matched bearings for every . 
Security rock bit furnished the industry. 


AVAILABLE THROUGH YOUR FAVORITE 
ACCREDITED SUPPLY STORE 


INFORMATION ON 
E CARI 





John Rundle, vice president of operations, answers most- 
asked questions concerning Loffland Brothers foreign work, 


and the... 


Overseas Opportunity 
im Contract Drilling 


Years of successful operations abroad attributed to teams 


of specialists, experience, sound investments . . . and ability 
to offer contract bids in every conceivable form... with 
a myriad of services 


AT A TIME when many contractors are still talking about 

foreign drilling, Loffland Brothers Company is operating in 

10 countries outside the continental boundaries of the U. S. 
Loffland Brothers, the biggest contractor of them all, 

has penetrated the soil in nearly all oil producing states in 

the Union and, since 1943, has been actively engaged in 

foreign operations. In that year, Loffland Brothers moved a 

rig to Prince Edward Island in eastern Canada to drill a 

14,000-ft hole for Socony-Vacuum Oil Company. 

The organization is now international in scope. It has 
contract representatives in six cities outside the States. 

Growth in this direction is one thing — to be successful, 
as has Loffland, is another. This success is largely the result 
of the close knit organization and carefully planned expan- 
sion within the Loffland group. Coordinating the work is 
John Rundle, vice president of operations. 

John Rundle joined Loffland Brothers some 27 years ago 
as a roughneck, when the company had only six or seven 
rigs. Since that time he has served in various positions with 
Loffland and has come to be known as one of the foremost 
authorities in international operations. 

Explaining the company’s many foreign ventures, Mr 
Rundle had these comments to questions during an exclusive 
PETROLEUM ENGINEER interview. 

Q: How is Loffland's international organization set up? . 
that is, what does the organization chart look like? How 
many are involved in administrative work as compared 
to those actually engaged in the drilling operations? How 
does this compare with domestic drilling operations 
Under what circumstances are subsidiary companies 


? 


set up? 
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A: 


[he operations of Loffland Brothers are carried on 
through seven different companies operating under the 
“Loffland Brothers” name. Where the scope or size of 
operations justify it, we have division and district levels 
within these different companies. These divisions or dis 
trict echelons are fully manned to give an independent 
integrated operation. That is, each sub-group has a 
manager, with one or more assistant managers, and other 
necessary administrative and office personnel. It’s only 
in the field of major policy matters pertaining to such 
things affecting financing, accounting, insurance, taxes, 
and personnel policies that the home office exercises any 
significant control. Often, too, this is handled more in 
an advisory manner, than a true decision making 
capacity. 

In the true administrative level, there is no significant 
difference in the number of people required as compared 
to the domestic organization. However, depending upon 
the requirements of the operation, the scope of respon 
sibility of individuals within the administrative group 
may be significantly different than what is found in the 
domestic operation. 

There is a variety of reasons for setting up a subsidiary 
company. Generally such decisions revolve around local 
custom or laws, tax and currency matters. 

Loffland can be proud of the fact that the average well 
it drills is twice the U. S. average well depth. In what 
depth classification does most foreign drilling fall? 

All depths—but tendency of most exploratory drilling 
in new foreign areas is 10 to 14,000 ft. At least, equip- 
ment of that capacity is used, just to be on the safe side 
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opens wide for working...but 


“6 SP 


4» 
SLAMS. THE DOOR 
‘itt * ON BLOWOUTS 


HYDRIL 


CARTRIDGE-TYPE PACKING UNIT 





The versatile HyDRIL cartridge-type 
packing unit is the “heart’’ of all 
HYDRIL Blowout Preventers, both 
Type “GK” for high-pressure drilling, 
and Type ““MSP-2000” for medium- 
pressure drilling, workover and well 
servicing. Only Hydril Blowout Pre- 


enters offer th ecuritu measure, 


BLVD 


_ eS ae 


FACTORIES AT 


LOS ANGELES: HOUSTON, TEXAS; YOUNGSTOWN, OHIO; ROCHESTER, PA 


HYDRIL TAKES THE BLOW OUT OF BLOWOUTS 
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This full-opening steel - 
reinforced rubber 
cartridge-type packing 
unit passes bits and 
other large tools when 
open, yet assures quick 
positive pack off on any 
size pipe, tool joint or 
drill collar 





and this same packing 
unit packs off with 
equal effectiveness 
around square, hexag- 
onal or octagonal! 
shapes 





and, in any emergency 
it also packs off the 
open hole, for utmost 
protection against 
blowouts 




















SQUEEZE, FRACTURE, AC/DIZE and TEST 
with these... 


DEPENOABLE 
BAKER 
SERVICE TOOLS 


Here is work-over and re-completion SERVICE as you want it— 
anywhere, anytime—with seasoned Baker Trained Servicemen and 
Dependable Baker Retrievable or Drillable Service Tools. Baker 
provides the right tool, or combination of tools, for any job, whether 
it is routine squeeze cementing; block squeezing in one round trip; 
performing selective multiple-zone frac jobs in one run; acidizing, 
testing, etc. Bridge Plugs, both Drillable and Retrievable, and a 
variety of accessories for testing tubing, equalizing tubing/annulus 
pressures, batch squeezing, etc. round out the most complete line 
of dependable service tools obtainable. 








And the Baker Serviceman, who knows his business because Baker 
Tools are his only business, is always available. His knowledge of 
local field conditions enables him to make sound recommendations 


BAKER FULL-BORE for operations in your well. It pays to start right by calling Baker! 
RETRIEVABLE CEMENTERS 
permit running through- 
the-tubing perforating guns, 
recording instruments, 

etc., through and below the 
tool. Opposed, rocker-type 
slips and a superior packing 
element ensure pressure 
containment from either 
direction. The ideal 
“straddie” tool when used 
with a Baker Retrievabie 
Bridge Plug. Call for 
Product No. 410. 
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BAKER FULL-BORE TUBING 
TESTERS are run with Baker 
FULL-BORE Retrievabie 
Cementers for safe testing 
of tubing immediately 
before squeezing. Right-hand 
rotation required for 
BAKER RETRIEVABLE BRIDGE PLUGS are setting the Cementer, serves 
dependable, and they hold pressure from either to unlock the Tester Valve; 
direction. Used alone for plugging casing set-down weight closes it; 
temporarily under routine or emergency picking-up after testing 
condition, or in combination with other Baker restores full-opening through 
RETRIEVABLE Tools to straddle a virtually the Tester. Call for 
unlimited interval. Cali for Product No. 677-C. Product No. 672-N. 











BAKER RETRIEVABLE 
CEMENTERS combine proven 
performance and real 
economy for many pressuring 
operations where a “‘full- 
bore” is not required and 
where excessive pressure 
differentials from above the 
tool are not anticipated. 

Call for Product No. 411-RT. 


BAKER CEMENT RETAINERS 
provide the most positive 
seal possible, with opposed 
slips that hold securely from 
either direction. Both 

the CAST-IRON Type and the 
MAGNESIUM Type are 
readily driliable. Set on wire 
line, tubing or drill pipe 

for a wide range of squeeze 
operations. Call for 

Product No. 400. 








BAKER WIRE LINE BRIDGE 
PLUGS are set accurately and 
positively on wire line 

By far the oil country’s most 
popular bridge plug. Made 

of Cast-iron for permanent 
setting or of Magnesium 

for temporary applications 
Call for Product No. 400-N 
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BAKER FULL-BORE a | f | 

RETRIEVABLE SET-DOWN hw : ‘ - 

PACKERS are specifically p 

designed for fracturing and 

acidizing with subsequent 

testing. They are packed-off 

initially merely by setting 

down weight, and hold pres- 

sure from above or below 

Call for Product No. 412. 











When you need SERVICE —call Baker. 


BAKER x. r0018, ine. 


HOUSTON LOS ANGELES NEW YORK 





""Here today, 
gone 
tomorrow’ 
could 

well be 
epitaph" 

to a foreign 
contractors’ 


business 


How many wells outside the U.S. has Loffland drilled? 
How does this stack up with other contractors? 

From January 1946 through March 1958 Loffland 
drilled 759 wells in foreign countries, excluding Canada, 
for a total of 5,567,994 ft or an average of 7336 ft per 
well. During the same years Loffland domestic com- 
pany drilled 3441 wells, total footage 29,115,213, or 
an average of 8461 ft each, in the USA. This is believed 
to be considerably more than any other contractor's 
experience. 

What's the first step a contractor must take in his search 
for business outside the U.S.? Does it involve negotia- 
ting first and later working out your own operating prob- 
lems? Does this mean you must have a “diplomatic 
corps” to investigate and study those areas or countries 
where drilling is contemplated? 

A contractor attempting to obtain foreign drilling work 
must have an organization sufficiently staffed with repre- 
sentatives familiar with problems existing in any given 
area where companies may have plans for drilling opera- 
tions, so that a proposal may be submitted that will 
take into consideration an accurate evaluation of all 
operating problems and costs. Generally, and if the 
customer permits the time, we thoroughly analyse and 
submit for consideration every phase of the operating 
problems that may be presented in a new area. 

We don’t send a “diplomatic corp,” we send highly 
qualified individuals, who, through years of experience, 
know what to look for and what information is needed. 
After you have negotiated an overseas drilling contract, 
what are the next steps involved so far as getting the 
operation started? Is it a matter of applying to the State 
Department for export licenses, etc.2 How about the 
other end of the line if the work involves shipping all 
equipment to a new country? 

Generally, if we are negotiating a contract, many steps 
have already taken place in anticipation of receiving the 
job. After a job is awarded, there’s no true “next step” 
as far as we are concerned. Also, it depends upon the 
country involved as to what different matters are re- 
quired. Sometimes you need to apply for an export 
license. In some cases we maintain a blanket license. A 
foreign country’s requirements for shipments to their 
country are about as varied as the number of countries 
involved. 

Is there any pattern for negotiating overseas drilling con- 
tracts? Such as cost-plus, footage, so much per day, etc. 
In general, what does Loffland offer in the way of serv- 
ices to take advantage of increasing foreign drilling 
activity? Does the company offer package deals (drill, 
test, place the well “on the line’’)? 

Every possible combination of bids are made. We cur- 
rently have in progress footage, daywork, combination, 
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cost-plus, both straight labor and labor plus equipment. 
In some cases the equipment is limited to the rig only. 
In other cases complete facilities including rig, camps, 
transportation and road construction, warehouse, shops, 
etc., are offered. This can even extend to investment in 
schools. Loffland Brothers offers the broadest kind of 
service. We have separate departments, run by specialists 
in their field, in purchasing, engineering, traffic, safety, 
law, personnel, accounting, equipment maintenance and 
design, tax, labor relations, insurance, financing, and, 
of course, drilling supervisors. Behind these departments 
are years of experience in handling foreign operations 
under almost any circumstance, and of any type — on- 
shore, offshore, jungle, desert, mountains, and ice. Serv- 
ice companies as we are familiar with in the States are 
often not represented in foreign areas. We furnish mud 
engineers at times. We run casing strings, squeeze 
cement, run about any kind of test or completion tools 
without the use of service companies. We have and will 
offer package deals—but as a rule our customers don’t 
request a contractor to do it. 

Suppose you have negotiated a contract with an oil 
company to drill a specified number of wells in a given 
part of the world, what would you say is the biggest 
obstacle in executing the contract? Is it the “red tape” 
involved in-.getting men and materials and equipment to 
the location to commence drilling, or is it one of logis- 
tics? Personnel? 

After so many years in foreign operations, we feel we 
have managed to resolve all the “obstacles.” By com- 
parison to domestic operations, however, a foreign oper- 
ation requires great emphasis on coordination. Mistakes 
and inexperienced management are extremely expensive 
to the operator. Personnel not experienced in foreign 
operations would be a major headache. Sending a man 


Crowds gather at Loffland-drilled Australian well. 
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for the first time on a foreign job presents problems. 
Fortunately, because of our scope of operations, we 
have men who can be sent from more developed areas 
of foreign activity into the rougher jobs, The inex- 
perienced man can then fill the vacancy. This is acclima- 
tion by degrees, and we feel a very big help in adjusting 
a man for his new experiences. It gives us the oppor- 
tunity to offer the highest quality of personnel. 

How is financing usually handled in foreign contract 
work? Does the operator (either an oil company or 
foreign government) pay a reasonable amount in ad- 
vance, or are monthly payments involved? 

Generally, monthly payments are involved. If the oper- 
ator is of undeterminable credit risk, we require some 
kind of guarantee. Where our customer may be a foreign 
government in a dollar-short country, they fully under- 
stand the problem, and a contractor can usually work 
out the financing on a sound businesslike basis. How- 
ever, if one does not fully understand the technicalities 
of this type of financing, it will be difficult for him to 
realize the risks he is taking, and he is prone to be lenient 
beyond the dictates of sound business practice. 

What is involved in this matter of foreign exchange: Is 
it a problem to convert foreign currency into U.S. 
dollars? 

It depends on the currency you are talking about. Some 
currencies are subject to severe fluctuations in value 
Also, a study of living cost indexes in some countries 
will point out otherwise overlooked possible currency 
problems. 

Recognizing that there is considerable difference in the 
cost of drilling from one foreign country to another . . 

what would be your estimate as to how many times more 
expensive is it to operate drilling operations abroad as 


Camels study Loffland's rig in Libyan desert. 
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“Glamour in 
foreign 
operations 
is sometimes 
mistaken for 
unlimited 
opportunity" 


compared to U.S, drilling operations? Five times as 
much? Ten? 

Due to the entirely different method of operation usually 
surrounding a foreign job, as compared to domestic op- 
erations, there would be no fair comparison. Suffice it 
to say it is more expensive — usually considerably more 
expensive. 

Is there any trend toward price-cutting in contract drill 
ing abroad? Is there competition from foreign drilling 
contractors? 

We do know of cases where prices have been quoted 
below what the comparable work would bring in the 
United States even under present conditions. However, 
we do not think of it in terms of “price-cutting” as much 
as failing to know their costs. 

What are the financial risks on the part of a U.S. drilling 
contractor in foreign operations? Is there any protection 
to be expected by our government to protect a U.S 
contractor, his employees and his equipment in a foreign 
country? 

Financial risks are greater because you are subject to 
changes in taxation, regulations and laws of a foreign 
sovereign state or labor unions over neither of which 
the U.S. government has any jurisdiction 

American contractor's personnel are given the same 
protection, or rather assistance, by the U.S. consuls as 
they give any other Americans living or traveling in the 
country. Certainly, they do not enjoy diplomatic im 
munity, but are subject to all the laws and penalties that 
the national is and, in many countries, more. 

The contractor may also run the risk of expropriation 

confiscation, or sabatoge of his equipment. After enjoy 
ing the freedoms and political stability of this country 
a newcomer will find it hard to realize the dangers and 
risks involved, “Here today and gone tomorrow” could 
well be the epitaph to his business. A study of the coun 
try’s history in this regard brings out some surprises 
even though things look rosy today 
How about this matter of insurance? What type of in 
surance is involved for your own employees sent abroad 
On equipment? Is any insurance available in foreign 
countries comparable to our blowout insurance? Or 
other operational insurance, such as accident insurance 
What other protection is offered the contractor employes 
in foreign drilling? 
We offer our employees going abroad the same protec 
tion as they would have under the State of Texas Work 
men’s Compensation Laws or the Workmen’s Compen 
sation Laws in the country that they are working; which 
ever is better. 

Most generally all of our insurance is carried throug! 
private companies qualified to do business in the various 
foreign countries in which we are operating. We have 


B-47 











¢ 


¢ 


Price Cutting: 
"We do know of 
cases... 
however, we 

do not think 

of it in (those) 
terms, as much 
as failing 

to know 

their costs” 


encountered a few countries whereby various types of 
insurance have to be written with department of the 
government set up specifically as insurers. For other 
protection which we offer for our expatriate employees 
besides being protected fully for medical expenses due 
to accidents, we also pay most medical expenses incurred 
by sickness, and under some conditions afford some con- 
tribution toward payment of medical bills incurred by 
their families. 

How do you pay your overseas employees? Do they have 
the choice of getting so much in foreign currency and 
having the remainder deposited in some U.S. bank? What 
is the employee up against in the matter of income tax 
hoth U.S. and in the particular country in which he 
might be working? 

American employees may receive a portion of their 
salary in local currency. The employee’s tax liability is 
based upon his length of stay in the foreign country. 
The details are quite long, but if he stays long enough, 
he will be free of U.S. tax liability. 

How do income taxes affect the drilling contractor com- 
pany who operates abroad? Is he also subject to U.S. 
income taxes as well as those in the country where he 
operates? What type of reports must be filed each year 
with the U.S. Internal Revenue Department by a con- 
tractor doing business in other countries? 

Answers to all of these questions depend upon the 
corporate structure of the contractor and the country 
in which he is operating. There are many, many varia- 
tions and it requires considerable study to select the most 
satisfactory approach. And, of course, the most satis- 
factory approach tax-wise may not be the best in other 
matters. It depends on what you want to place the 
greatest emphasis — tax, currency, investment, or legal 
protection. 

It has been reported earlier this year that one contractor 
expects between 30 and 35 percent profit in order to 
justify the risks and heavy administration costs involved 
in foreign contract drilling. Do you care to comment 
on this? 

Higher risks, and the greater know-how certainly justify 
higher returns. I don’t believe any contractor should 
go into foreign work anticipating that he is going to 
make this kind of profit—- even though he might “ex- 
pect” it. For the number of jobs available, competition 
is just as great in foreign work as in domestic. 

What percent of employees in foreign service are “na- 
tionals?” Is there a large turnover? Are U.S. employees 
abroad rotated back to the U.S.? 

Laws of the country sometimes establish this percentage. 
In Venezuela, for example, you are required to maintain 
a fixed percentage. Generally speaking the average 
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ranges from 75 to 85 percent. It is always our objective 
to employ and train nationals to take over jobs when 
they become qualified. Generally, more people must be 
assigned to a particular job than would be thought 
necessary. This is brought on, either by the local laws, 
or by the fact that the national has not yet had the op- 
portunity to gain the experience and training necessary 

A national employee values his job as much as anyone 
and turnover is generally no more than in domestic op- 
erations. However, it requires experience in understand- 
ing the local laws, customs and thinking to keep the 
employee satisfied and develop a stable work group 

All employees, whether working domestic or foreign, 
are treated as members of the Loffland organization and 
there is a comparatively high degree of exchange between 
domestic and foreign work. In this way, we keep a 
reserve of experienced personnel available at all times 
to move into foreign work. 

What type of growth pattern for Loffland do you foresee 
in foreign contract drilling? 

Foreign drilling activity is certainly not a cure-all for 
domestic slack. As a matter of fact, since most of our 
work is with major oil companies, when budgets get cut, 
usually everyone feels the blow, domestic and foreign 
alike. 

There is always a lot of glamour associated with 
thoughts about foreign operations. This glamour is some- 
times mistaken for unlimited opportunity. Potentials 
are always over-estimated by the over-zealous without 
a look at the cold hard facts. Cases in point would be 
the overenthusiasm and resulting premature expansion 
beyond demands for equipment in the offshore United 
States and in Venezuela. Loffland Brothers is prepared 
to expand their foreign investments on a sound basis 
built on facts. x** 
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Drilling in Venezuela is “old hat" to Loffland. 
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New data on... 


Samuel L. Collier, 


Houston Manufacturing Company, 
Houston, Texas 


MOST of the sounds or knocks ema- 
nating from an oilfield mud pump are 
mechanical and are relatively easy to 
isolate. One sound sometimes identified 
as valve knock is not as well under- 
stood. Various detail experiments were 
made to establish definite characteris- 
tics of this knock. These include valve 
behavior, fluctuation of pump suction 
pressure, variation of velocity in the 
suction and speed of propagation of 
the suction pressure waves. These tests 
established the fact that this is a hy- 
draulic knock and that it occurs when 
the pump operation causes the devel- 
opment of a void in the cylinder. When 
the void is filled, usually just past mid- 
stroke, the liquid strikes the piston 
causing a hydraulic shock wave and 
loud knock. 

Isolating the “knock.” In order to 
make a complete analysis of fluid 
knock in mud pumps, it is necessary 
to have both completely controllable 
equipment and high-response instru- 
mentation that will record the factors 
involved. 

The 5%-in. by 14-in. duplex pump 
used in the investigation and the instru- 
mentation hookup are shown in Fig. 1. 

Presented at the ASME Petroleum Mechani- 
cal Conference, September 21-24, 1958, Denver, 


Colorado, under original title “Fluid Knock in 
Oil Field Mud Pumps Due to Separation.” 
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Mud pump test hookup showing complete instrumentation used in detailed investiga- 
tion of fluid end of pump. 


isolates basic causes and suggests corrective 
measures. Intricate instrumentation and detail lab 
investigation provided the answers 


Many sounds emanate from an oil- 
field pump while it is in operation. 
Most of the abnormal sounds develop 
because of abnormal operating condi- 
tions. One of these sounds has been 
described as valve hammer, knock, or 
fluid hammer. This study is concerned 
with the development of a hammer 
blow as compared to various less in- 
tense sounds that might be regarded as 
thuds rather than knocks. The oscillo- 
graph record of this sound (Trace 13, 
Fig. 3) shows that the sound level rises 
significantly under these circumstances 
while the various other sounds have 
significantly smaller variations. Inves- 
tigating equipment makes possible the 
study on a cathode ray oscilloscope and 
recording on the oscillograph the en- 
velope of sound intensity and the com- 
plete trace showing all frequencies 
However, the sound does have a great 
increase in power at the instant of 
knock and it is unnecessary to sort it 
by frequency. 

Effect of suction pressure. One of 
the most obvious connections with this 
hammering sound when records are 
made with high fidelity equipment 
shows up in the suction pressure trace. 
Normal surges in suction pressure 
occur with a dependence on piston 
velocity, but when hammering is in 
progress the surge is far out of propor- 
tion to piston velocity. It is much larger 
than normal. For example, the normal 
suction pressure surge (Trace 2, Fig. 
2) has a peak of 23 psi while the abnor- 
mal surge (Trace 2, Fig. 3) has a peak 








of 76 psi. When the variation in suc- 
tion surge pressure is plotted against 
suction velocity as influenced either by 
pump speed or by liner size, a linear 
relation is not obtained. For example, 
in the case of a change in liner size, a 
7'2-in. liner handles nearly two times 
the fluid as a 5%-in. piston and liner 
so the suction velocity must be twice 
as high and the abnormal surge should 
occur at a much lower speed, if it 
depends on suction velocity. However, 
it actually occurs at only a slightly 
lower speed. 

Suction valve behavior is another 
phenomena occurring during hammer- 
ing that seems quite significant. Trace 
10, Fig. 2, is a typical curve for the 
suction valve motion during normal 
operation. This curve is regular except 
for slight flutter and it approximates 
the rate of flow which varies with pis- 
ton velocity. Trace 3, Fig. 3, is the 
discharge valve motion. 

Discharge valves are not disturbed 
during this hammering while the suc- 
tion valve behavior becomes abnormal, 
therefore, knocking should occur in the 
suction system rather than in the dis- 
charge system. This knock sometimes 
has been called valve hammer, but 
these tests show that under knocking 
conditions the noise occurs when the 
valve has ample lift so that the stem 
does not strike the top guide. In addi- 
tion, the change in valve motion and 
great increase in sound intensity (Trace 
13) occurs in mid-stroke when the 
valve is open and not at the end of 
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This is a view of Rockwell-Nordstrom 
Valve stocks in the part of a National 
Supply Store you may not often see 
You can see these and other quality 
products as often as you choose, be- 
cause you're a/ways welcome in our 
store, warehouse, equipment yard or 
pump shop. The doors are always 
open, and it will pay you to walk in 
and get better acquainted with our 
store people and the stocks they offer 
We've built counters in our stores for 
convenience—not as barriers 

As you walk back and around, 
you'll see equipment like these Rock- 














Rockwell-Nordstrom Valve stocks like these are typical of the line of quality equipment distributed through National's 130 stores 


This is the National Supply Store, too 


well-Nordstrom Valves Oilmaster 
Pumps Tube-Turn fittings 
Ajax Engines Link-Belt Chain 
The list of outstanding equipment is 
a long one, and we're pleased to be 
associated with every name on it 

More important, it’s equipment we 
know you can use to operate profit- 
ably. Having it ready for you, when 
and where you need it, is our busi 
ness, and we have 70 years of ex- 
perience in it 

The next time you stop in a Na 
tional Supply Store, remember to 
shop behind the counter, too 





A National F-90 Triplex Pump installation in Texas. You can profitably use National Triplex Pumps on a host of oilfield 
pumping jobs including waterflooding, salt water disposals, and as power-oil sources for subsurface hydraulic pumps. 


Only National Triplex Pumps 
have all 15 of these features! 


Here they are—15 construction features combined only in National Triplex Pumps. 


1. Connecting rods equipped with steel backed 4. Removable stuffing box cartridges* and 
babbitt lined precision bearing shells plungers make conversion from one size to 
y] another possible through use of plunger 
» Fluid ends of special alloy for maximum kits at minimum cost. 
corrosion resistance or non-corrosive service 
are available for both high and low pressure 5. All packing easily reached for adjustment. 


3. Close end clearances in the fluid end plunger 6. A variety of plungers are available for either 
cavity, promoting best filling, improving corrosive Or non-corrosive service. All are 
volumetric efficiency and reducing shock ground to the finest finish to give the longest 
and vibration on pump and manifolding. plunger and packing life. 


* Patent Pending 





7. Stainless steel disc-type valves, giving maxi- 
mum corrosion resistance and having light 
moving parts, thus reducing inertia and 
allowing maximum fluid filling. 


Suction valves removable through cylinder 
heads, which allows installation of valves 
in a single valve pot without complications 
of valve spacing devices, and maintains 
interchangeability of all valves. Makes pos- 
sible straight through fluid flow with mini- 
mum end clearance. 


Low suction elements, assuring better suc- 
tion conditions than with a vertical pump. 


Coordinated design of suction passages, 
valve areas and end clearances, improving 
fluid filling and permitting higher speed 
operations. 


Lubrication of all power end parts is 
accomplished by a directed splash system. 
Deflectors positioned in the power frame 


12 


13. 
14. 
15. 


direct the splash to built-in reservoirs which 
in turn deliver oil to the moving parts. (On 
the F-90 Triplex Pump, a pressure lubrica- 
tion system, as well as a splash lubrication 
system, is standard.) 


Horizontal design gives larger support area 
as well as lower center of gravity, thereby 
reducing vibration. 


Reversible crankshaft assembly permits 
direct connected engine drive 


Suction and discharge connections arranged 
for piping from either side of pump 


Skids optional for unitized portable 
mounting. 


These sound construction features are the reasons 


why 


cost 


National Triplex Pumps perform at low 
on a host of pumping jobs. You can get 


complete information and fast delivery through 
the National Supply representative in your area 


This F-90 Triplex Pump is in use on a pressure maintenance project in Louisiana. The four triplex 
pumps (F-15, F-30, F-60 and F-90) in the National Line have a rated input hp range of 16.7 to 
100 hp, with fluid ends available for high or low pressure, corrosive or non-corrosive service 


More National equipment for profitable production on the next page 








Serial numbers are checked on these dual completion assemblies ready for shipment from National Supply's Houston Plant. 


You get safe, profitable completions with 
National Dual String Wellhead Equipment! 


All the basic benefits of field-proved 
National Wellhead Equipment are con- 
tained in National's dual string assem- 
blies. Simplicity of design makes them 
easy to assemble and maintain. Parts 
are self-locating and self-activating. In- 


terchangeable units provide a flexibility 
that enables you to “do more with fewer 


Get reliable service from precision-made 
National Sucker Rods. They have top re 
sistance to fatigue, shock, corrosion and 
impulse loads. Nationa! Sucker Rods are 
availabie in a range of grades to meet 
every well condition 


pieces.” Every assembly is intensively 
pre-tested to insure complete safety. 
National offers five types of dual 
string wellhead equipment designed for 
safe, profitable completions in a full 
range of working pressures. Included 
are such features as the time-proven 
Laurent* seal and an advanced auto- 


National Pumping Units are manufactured 
in 22 standard combinations, plus various 
long stroke and portable variations. In the 
range of API rated beam loads from 3,200 
to 32,400 Ibs., there's a unit to economi 
cally meet your needs 


THE NATIONAL SUPPLY COMPANY 
Two Gateway Center, Pittsburgh 22, Pa. 
DIVISION OFFICES: Calgary, Dallas, Denver, 
Houston, Toledo, Torrance, Tulsa 
EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; 
City Wall House, Chiswell Street, London E.C. 1 


matic hanger design which eliminates 
the need for over-size preventers in “‘con- 
trolled completions.” 

Get the complete story on National 
dual string wellhead equipment today 
National assemblies for every wellhead 
condition—as well as advisory service 
on applications—are readily available 


National Piunger Lift can be the best pro 
duction method for certain types of wells 
it uses formation gas or injected gas for 
operation, has low initial and service costs 
Equipment is also available for gas well 


operation to remove liquids and maintain 
a uniform and increased fiow rate of gas 


*Patent No. 2,687,229 











Logging accuracy 
you can rely on... 


THIN SANDS ACCURATELY LOCATED 
BY McCULLOUGH LOG FOR 400 B/D 


An electric log, run in this shallow Illinois oil well, proved of no 
value to the operator. Log curves were not detailed—thin sands 
were missed entirely. 

McCullough’s Radiation Well Logger was run, obtaining simul- 
taneous Gamma Ray-Neutron Curves and a Collar Log. Thin sands 
were easily located from the detailed log. Correlation with core 
data was exact. 

From precise logging depth measurements, the well was per- 
forated with 54 shots—16 Ogival Bullets by an M-3 Gun and 38 
Standard Casing Glass Jets. 

Initial production was over 400 B/D—a fine well for the field. 
Rig time on the job was nine hours. Operator was very pleased 
with the accuracy and efficiency of McCullough operations. 








MCalloush 


originator of 


RADIATION WELL LOGGING 
with Scintillation Detector 


U. S. Patents 2,686,266; 2,686,268; others pending 
Patented in Great Britain, Australia, Venezuela, Mexico, Brazil; others pending 


Here’s logging accuracy you can rely upon with confidence. 

McCullough’s Gamma Ray and Neutron Curves, recorded 
simultaneously with a Collar Log, give you clear, reliable 
formation information— precisely measure and define 
productive zones, thick or thin—assure you of more 
accurate quantitative analysis —correlate better with cores 
and electric logs. 

And, when you perforate by McCullough’s down-hole 
logging measurements, you're sure of “putting the shots 
where they count” with pin-point accuracy —fully and 
uniformly covering the pay zones; no more, no less. 

For a better oil well, always log and perforate with 
McCullough. 


TOOL COMPANY 
— Slade Ti M yee 


*The job described above is certified to be a true field report of service rendered. 
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FIG. 2. Under normal pump operation with no fluid knock, this is 
type oscillograph recorded for 5!/2-in. by 14-in. duplex pump operat- 
ing at 50 strokes per minute with a discharge pressure of 800 psi. 


the stroke when it is closing and might 
slam on the seat. 

Data collected up to this point is 
somewhat confusing since it makes an 
incomplete story. In addition, volumet- 
ric efficiency tests gave high values 
during the hammering condition. The 
differences in test values were within 
the test error limit for tests with ham- 
mering in progress versus those with 
normal operation. This indicates that 
good cylinder filling was occurring. 

Additional information was neces- 
sary to develop a complete picture of 
this behavior. A measurement of the 
velocity of the surge in suction pres- 
sure was necessary to determine if it 
was a water hammer type wave or one 
of a lower velocity. In addition, it was 
necessary to measure the instantaneous 
velocity in the suction to determine if 
the velocity departed from theoretical 
and if so, what actually took place. 

How test conducted. In order to 
measure the pressure wave velocity, a 
group of strain gage bridges was in- 
stalled on the suction pipe. The strain 
gages were used to measure hoop stress 
in the pipe, and outputs were calcu- 
lated for the surge amplitudes that had 
previously been obtained. Amplifica- 
tion was required to obtain reasonable 
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deflections of the galvanometers in the 
oscillograph. 

The test was set in operation and five 
such bridges along the pipe plus the 
sound strip and suction pressure were 
recorded simultaneously. The oscillo- 
graph can be operated to feed 96 in. 
of photographic paper per second. 
This speed was used to increase the ac- 
curacy of velocity determination. The 
distance between strain gage bridges, 
along with the time when the different 
bridges were first strained, gave data 
to calculate velocity. 

All bridges were spaced at unequal 
distances from each other because of 
construction reasons. This was fortu- 
nate since it helped prevent misinter- 
pretation that might occur from res- 
onant surge possibility with equal spac- 
ing. This test proved that the velocity 
was sonic and was somewhat slower in 
drilling mud than the 4000 ft per sec- 
ond velocity in water. 


Measurement of Suction 
Flow Velocity 

Examination of theoretical water 
hammer equations presented in many 
hydraulic texts, show that a pressure 
rise is directly proportional to the sud- 
den reduction in flow velocity, there- 


NJ 
SOUND LEVEL 
BEGINS TO RIS 





FIG. 3. High fluid knock is recorded on the oscillograph when 
5'/2-in. by 14-in. duplex pump was speeded up to 65.9 strokes per 
minute and discharge pressure was 1500 psi. 


fore, the flow velocity should be meas- 
ured. 

Strain gages, in a special arrange- 
ment, were used to measure the normal 
suction velocity variation, and any de- 
viation that may occur such as a sud- 
den change of velocity. The velocity 
pickup consisted of a small drag disc 
which was supported by a thin rod with 
a flattened section at the root (see Fig. 
5). Strain gages were attached on both 
sides of the root section of this canti- 
lever beam. These were wired into a 
multiplying and compensating bridge 
which could be fed into the amplifier 
and recording oscillograph. A flexible 
epoxy material has been most satisfac- 
tory in water proofing the gages. 

Calibration was accomplished by 
placing a supercharging centrifugal 
pump into the suction system so that 
a steady flow could be maintained and 
measured. A traverse was run across 
the suction pipe to obtain the velocity 
profile and to locate the average veloc- 
ity point. The average velocity could 
then be compared to the velocity 
obtained in the volumetric test. The 
velocity probe was located at the aver- 
age velocity point and impact tests were 
made on the probe to establish that its 
natural frequency was above the ex- 
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A New Fracturing Service 


SAND-ACID 


Components. ..... .Sand and non-thickened Hydrochloric Acid 





Additives. ... Inhibitors, non-emulsifying chemicals, and fluid-loss agents 





Method of Field Mixing... . ; .... .Continuous 





API Fiuid Loss... Generally less than 40 cc when ALC-5 is added 





Where Best Suited... . . _. . Any formation subject to acidizing 


Sand-Acid has been developed to combine the advantages of fracturing 
and acidizing for more effective production stimulation in lime bearing 
formations. This service permits the use of Halliburton’s non-emulsifying 
agents designed to prevent the occurrence of troublesome emulsions. Low 
fluid loss ...the secret to more effective fracturing is accomplished with 
Halliburton’s exclusive ALC-S additive. 


Field results prove the effectiveness of Halliburton’s Sand-Acid. 
Records of the first six wells treated in a Mid-Continent area show 
improved production with no secondary emulsion problems. Numerous 
other cases may be cited where Sand-Acid has given similar results. 


For more information about Sand-Acid, call your Halliburton 
Fracturing Engineer. Ask him for your free copy of the new bulletin, 
“Elements of Hydraulic Fracturing” which describes all Halliburton 


fracturing techniques. 


HALLIBURTON Si.ct's.coomrrme comrane 
THE PIONEER IN FRACTURING SERVICES 
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pected velocity variation encountered 
under pulsating flow. 

Results of these tests were very grati- 
fying as is evident in the oscillograph 
records. In Trace 6, Fig. 3, shortly 
before the knock occurs, the velocity 
begins to rise and rises considerably 
above the velocity proportional to pis- 
ton velocity. At the instant the knock 
occurs the velocity drops almost instan- 
taneously to a lower velocity. At this 
time the velocity probe did vibrate, but 
the velocity up to the instant of knock- 
ing had been correctly recorded. 

The calculated suction pressure rise, 
based on the sudden change of velocity 
from that measured by the probe down 
to piston velocity, is approximately that 
expected from the simple water ham- 
mer formula. This additional evidence 
completes the correlation between the- 
ory and test data. 


Separation Described 

Although the piston is at a standstill 
at the start of the stroke, its accelera- 
tion is very great. The mud, which is 
held back by its own inertia and by 
friction through the suction line and 
valve, does not have sufficient energy 
to equal this acceleration and falls 
behind. Thus, the piston velocity is 
greater than the fluid velocity in the 
cylinder at this time. By mid-stroke, the 
piston has been continuously increas- 
ing its velocity and sufficient force is 
not available to increase the accelera- 
tion of the mud enough to catch up to 
the piston. At mid-stroke, although the 
piston begins to slow down, the fluid 
continues speeding up because it is 
pouring into the evacuated space be- 
hind the piston; thus, its velocity con- 
tinues to increase at a more rapid rate 
and it exceeds even the peak velocity 
of the piston. 

Depending on all the variables, the 
fluid is likely to run into the piston 
some place in the second half stroke. 
At that instant the mud must reduce 
its velocity suddenly to that of the pis- 
ton. Arresting the mud in such a short 
time causes water hammer and a high 
surge in pressure in the cylinder. This 
blow is the source of the sound that 
has been termed “hammer” and it 
occurs at the same instant as velocity 
reduction occurs. These findings com- 
plete the story of hydraulic knock as 
it occurs in an oilfield pump. 


Other Sound Sources Checked 
Additional insight into the problem 
has been gained by further tests and 
intensive study of a very large number 
of oscillograph records, as follows. 
Tests were run simultaneously on both 
sides of the duplex pump to insure that 
some other condition was not the 
source of the “hammer.” Additional 
confirmation was obtained by operat- 
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FIG. 4. Valve motion pickup was mounted 
in pot cover of all suction and discharge 
valves. 


MAGNESIUM 
ROOT SECTION 


~\. peTeam aces 
2 OW EACH SIDE 
WIRED INTO 4 ARM 
eninge 


LOW FRICTION STRUT 


FIG. 5. Mud velocity pickup involved two 
strain gages mounted on a cantilever arm 
that recorded movement of the drag disc. 


ing only one side of the pump to obtain 
simplex operation data. 

Trace 5, Fig. 3, representing the 
axial stress in the rod, always shows 
a sharp decrease in stress at the instant 
the knock occurs. The rod stress is 
decreased because the unusually high 
pressure on the suction side of the pis- 
ton, balances a part of the even greater 
pressure load operating on the dis- 
charge side of the piston. 

Referring again to Trace 3, Fig. 3, 


we find that the unusual valve motion 
curve also helps explain this phenom- 
ena. The valve is a crude flow indicator 
and its unusual motion curve follows 
the variations in velocity with a poor 
response to rapid change. Thus, the 
rise to the high peak, occurring at 
instant of knock, shows the increase in 
flow taking place into the cylinder. 
This means the valve merely reflects 
the flow pattern and has little influence 
on the flow. 


Present Solutions 

In addition to slowing down the pis- 
ton, which generally infers lower pump 
speeds, other less restricting methods 
of preventing this separation of the 
mud from the piston should be con- 
sidered. Fluid knock may be prevented 
by such simple changes as reducing the 
length of suction line or increasing its 
diameter, both are to reduce friction 
losses. Increasing flooded suction level 
will also permit the pump to operate 
at higher speed before knock occurs. 
In addition, cool mud does not vapor- 
ize readily and a lower vacuum is 
available to accelerate mud into the 
cylinder. 

When simple solutions such as the 
above are not possible, more compli- 
cated equipment may be required. A 
supercharging pump is a positive way 
of increasing the suction pressure 
enough to keep the cylinder full. Suc- 
tion chambers may also be used to store 
and supply small amounts of liquid 
near the pump, as the surge in suction 
pressure demands it. The acceleration 
is so high at the start of the stroke that 
a suction chamber has great difficul- 
ties supplying the need and some surg- 
ing results. However, separation is usu- 
ally relieved much sooner than it is 
without the chamber and the impact 
is eliminated except occasionally at 
high pump speeds. 


Additional Research Needed 

Investigation continues of the actual 
impact forces that develop at the in- 
stant of hammer due to separation as 
is described above. There are many 
other causes for the various sounds that 
emanate from the fluid end of a pump 
of which separation is only one. A 
general check list of others in included 
in the appendix. 

If there is a secret in understanding 
separation, it is that of the piston 
velocity which is the most relevant 
figure involved in its study. This par- 
ticular study shows itself to be only 
a small part of many problems that 
occur in the fluid end of an oilfield 
mud pump, Continuous study of each 
of the details that enter into this prob- 
lem should enable everyone to do a 
better job of efficiently operating this 
type pump. ee 
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Drill pipe is always under perfect control when you 


a rig is equipped with a Parkersburg Hydromatic Brake 
PERFEC T a A Hydromatic Brake is safer than any auxiliary draw 
f works brake in the field today . . . That’s why so many 
. ae deep hole records for the past 25 years have been set 
CONTROL : with rigs equipped with a Hydromatic Brake. 
: : For the best insurance against runau ay pipe, tor 


pertect control at all times, install a Parkersburg Hy 


dromatic Brake on your rig. 


THE PARKERSBURG RIG & REEL COMPANY 


DRILLING & SPECIALTIES DIVISION OFFICES: P.O BOX 1160, PARKERSBURG, WEST VIRGINIA 
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Double shut-in method is. . 





Testing Technique 


A NEW METHOD of drillstem testing 
has been applied by Mene Grande Oil 
Company which provides reliable in- 
formation on: 

1. Average effective permeability 
within the drainage area of the 
well. 

2. Wellbore damage or skin effect. 

3. True formation pressures. 

4. Well productivities. 

In exploration and development out- 
post wells, the drillstem test pressure 
chart is often the only pressure data 
available prior to completion. For this 
reason, the testing method known as 
the “double shut-in” is used by Mene 
Grande in Eastern Venezuela to utilize 
fully the information available from 
DST pressure charts. Fig. | outlines 
the drillstem procedure and equipment 
to use the double shut-in method. 

In recent years, increased interest in 
the value of DST chart interpretation 
has resulted in development of pres- 
sure recording gages which are highly 
accurate. Widespread sub-surface pres- 
sure control in fields under active devel- 
opment has proved the error of these 
gages to be less than one percent in 
the ranges above 1500 psig. 

An average well in Eastern Vene- 
zuela may have up to 20 potentially 
productive sands and prior to comple- 
tion several sands may be tested for 
reservoir information only. In view of 
the large amount of money spent for 
formation testing, the relatively small 
additional shut-in time and effort ex- 
pended on DST chart interpretation is 
justified to obtain full value from each 
test. This article presents a fast and ac- 
curate method for interpretation of 
DST charts. These methods represent 
a composite of those outlined in articles 
appearing in recent publications,':* 
which extended and modified the well- 
known pressure build-up analysis 
methods. 


Theory 


Certain assumptions have been made 


about the properties of the fluid and . 


Presented as “Application of Drill Stem Test 
Data to Formation Evaluation in Eastern Vene- 
zuela” at the November 6, 1957 AIME meeting 
in Caracas, Venezuela 
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and provides additional data, accuracy... 
speed of interpretation in formation evaluation 


Charles D. Hatfield 


Mene Grande Oil Company 
San Tome, Venezuela 


How to Calculate Position of Disc Sub 


In order to properly locate the posi- 
tion to insert the disc sub, it is necessary 
to make a calculation as follows: 

’xample: ; 

5% in.—17 Ib per ft 
4552 ft 


Casing size 
4370 ft 


Total depth 
Packer depth 

Calculate the volume of the hole be- 
low the packer, which in this example, 
is 182 ft. Refer to your capacity tables 
and find 5% in.—17 Ib csg. which shows 
.0232 bbl per lin ft which gives .0232 x 
182 ft = 4.22. 

In order to release compressed fluid 
(pressure hydrostatic mud weight) which 
will be trapped below the tester valve and 
the packer just prior to the opening of the 
tool, it is necessary to allow between the 
tester valve and the disc sub, not less than 
10 percent and not more than 15 percent 
of the calculated volume. Therefore, 10 
percent of 4.22 bbl — .42 bbl. Assuming 
that the testing string of tubing is 
2% in. API 6.4 lb, which has a capacity 
of 173 ft per bbl, the disc sub by cal- 
culation should be located 173 ft x .42 
bbl or not less than 73 ft above the 
tester. Since this is longer than 2 joints 
it would be necessary to run 3 joints of 
tubing between tester and disc sub. 

In the event a water cushion is used, 
the air chamber is left between the top 
of the water cushion and the disc valve. 
If a substantial amount of cushion is to 
be used, the expansion of water due to 
temperature must be calculated. 

Example: (same as above with 1000 
ft of water cushion) 

Water cushion = 1000 or approximately 
5.8 bbl in 2% in. tubing 

Bottom hole temperature = 200F 

——— expansion = 5.8 X .04 = 0.23 


Cushion expansion in 2% in. tubing 
= 0.23 x 173 ft per bbl = 40 ft 
Cushion expansion plus air chamber — 
40 plus 73 = 113 ft correct air 
chamber 
Several precautions that will help 
prevent trouble and increase the ac- 
curacy of the results are worthy of 
mention. To insure accurate pressure 
recordings, recalibrate pressure ele- 


ments and service clocks frequently. 
Obtain accurate mud weights. Design 
the test procedure to fit the formation, 
when this information is known. 
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FIG. |. Drilistem test procedure and 
equipment arrangement for “double shut-in’ 
method of formation testing. 
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THE ONLY LARGE HELICOPTERS FULLY PROVED 
IN COMMERGIAL SERVICE ARE SIKORSKYS 


In day in, day out scheduled passenger 
operations of helicopter airlines and in 
heavy-payload industrial service, Sikorsky 
helicopters—and only Sikorskys—have 
thoroughly proved their reliability and 
versatility. 

Aviation maintenance experts agree that 
the heavy demands of scheduled airline 
service provide a revealing test of aircraft 
performance and stamina. Commercial serv- 
ice is proof of excellence . . . and Sikorskys 
have led the way in the growth of all the 
major scheduled helicopter airlines, both in 
the U. S. and in Europe. 

Industry too has used Sikorskys as pas- 
senger and cargo vehicles, and as flying 
cranes. The petroleum industry, for instance, 
has flown Sikorskys in the search for oil and 
as around-the-clock transportation to oper- 
ating sites offshore, in jungles, and in other 
hard-to-reach areas. 

Sikorskys have won a reputation for out- 
standing performance under difficult condi 
tions, such as in scheduled service . . . and 
in the tropics, in deserts, in mountain areas, 
in polar regions, and at sea. If transportation 
is inadequate where you want to operate, 
Sikorsky helicopters may provide the an- 
swer to your problem. Write for information 


IKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 





HELICOPTER AIRLINES have set many records with Sikorskys 

in establishing passenger service in the U. S. and abroad. The S-58 

above is one of a fleet of five operated by Chicago Helicopter Air- 

ways. The line has set a record for rapid growth of a helicopter 

airline, carrying its 100,000th passenger within 19 months of in- & oni — ae 

auguration of service. RUGGED AND DEPENDABLE Sikorsky helicop 
ters serve industry in many ways. Here an S-58 
loads structural steel for flight to the mountain 
site of a high tension tower built by California 
Edison Company. Nearly 1,200,000 pounds of 

cargo were carried for the 68 towers erected, saving 

both time and the cost of road construction. 


_—< 
. 
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CONTINENTAL-EMSCO WORLDWIDE PLANTS, OFFICES, STORES AND REPRESENTATIVES 


EXPORT 


Bogota Colombia 
London, England 
Caracas Venezuela 
Maracaibo, Venezuela 
Anaco. Venezuela 
New York, New York 
Houston, Texas 
Aigvers, Algeria 


CANADIAN 


ALBERTA 
Calgary 
Drayton Valley 
Edmonton 

Red Deer 


BRITISH COLUMBIA 


Dawson Creek 
Fort St. John 


MANITOBA 
Vuden 


SASKATCHEWAN 
Estevan 
Lloydminster 


E! Dorado 
Magnolia 


CALIFORNIA 
COASTAL REGION 


LOS ANGELES BASIN 
Huntington Beach 
Long Beach 

Los Angeles 

Santa Fe Springs 
SAN JOAQUIN 
VALLEY 

Bakerstiend 

Coalinga 

Taft 


KANSAS 

t! Dorado 
tlinwood 
eat Bend 
Liberal 
Pratt 
Russell 
Wichita 


LOUISIANA 
NORTH LOUISIANA 
jena 
Shreveport 
SOUTH LOUISIANA 
Eunice 
Harvey 
Houma 
Lafayette 
Lake Charles 
Morgan City 
Morgan City 

Parts Depot 
New Iberia 
New Orleans 
Venice 


DAISSISSIPPT 
Jackson 
Laurel 
Natchez 


missouri 
Kansas City 


OnI0 
Columbus 


OKLAHOMA 
Ardmore 
Bartlesville 
Drumright 
Ouncan 
Healdton 
Laverne 
Lindsay 
Oklahoma City 
Perry 
Seminole 
Tulsa 


TEXAS 

EAST TEXAS 
Carthage 
Kilgore 
Longview 
Palestine 
Tyler 
Winnsboro 
NORTH and WEST 
CENTRAL TEXAS 
Abilene 
Dallas 

Fort Worth 
Graham 
Nocona 
Wichita Falls 
SOUTH TEXAS 
Alice 

Freer 

Luling 
McAllen 

San Antonio 


SOUTAWEST TEXAS 
San Angelo 

TEXAS GULF COAST 
Corpus Christ: 
Darsetta 

Et Campo 

fF alfurnias 

Houston 

Refugio 

Victona 

TEXAS PANHANDLE 
Amarillo 

Borger 

Pampa 

WEST TEXAS 
Andrews 

Hadacol Corners 
Kermit 

Lubbock 

McCamey 

Midland 

Monahans 

Odessa 

Post 

Snyder 

Sundown 


Rocky Mountain 
States 


COLORADO 
Artesia 
Denver 
Rangeley 
Sterling 


MONTANA 
Bullbngs® 


Cut Bank 
Glendive 


WEBRASEA 
Kimball 


NEW MEXICO 
Farmington 
Hobbs 
Tatum 


NORTH DAKOTA 
Williston 
WYOMING 
Casper 

Coey 
Newcastle 


Tri-State Area 


Chicago 
Salem 


Evansville 
New Harmony 


KENTUCKY 
Henderson 


EXPORT 


AL REPRESENTATIVES 


Geneva Switzerland 
Sydney. Austraha 

Athens, Greece 

Singapore 

Milano, Italy 

Madrid, Spain 

Taipei, Tarwan, Formosa 
Buenos Aires. Argentina 
Rio de Janewo, Brazil 
Santiago, Chile 

Havana, Cuba 

Guayaquil. Ecuador 
Mexico 

Lima, Peru 

La Paz, Bolivia 

Port-of Spain, Trinidad 

Tel Aviv. Israel 

Paris, France 

Tunis, Tunisia 
Casablanca, Morocco 
Port Gentil, Gabon 
Abidjan, French West Africa 
Dakar, French West Africa 
Douala, French Cameroons 
Ankara, Turkey 





FOR DRILLING 
SUPPLIES AND 
SERVICE 
THROUGHOUT THE 
DRILLING WORLD 
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), DRILLING LINES FOR EVERY OIL FIEl 
STORES AND REPRESEN 


Powerstee/ 


{ MEETS THE STRESSES 
OF MODERN DAY DRILLING 


The extremely high tensile strength 

of POWERSTEEL makes it perfect for 
the increased horsepower applied to rigs 
for deeper drilling. 

And it has the fatigue-resisting qualities 
necessary to take the shocks and wear 
of faster drawworks speeds. 


All this adds up to a stronger, tougher, 
longer wearing line that helps you 

drill faster, deeper ..at a lower final wire 
line cost with POWERSTEEL. 


And Remember 


when you standardize 

on Yellow Strand 
POWERSTEEL, you are 
sure of an adequate 
supply throughout the 
Drilling World — 

through your 
Continental-Emsco store 
or representative. 
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Safe and Sure 


WITH NEW BEDFORD CORDAGE 


Here’s a real tough, 

hard working rope. One that 
crews have learned to 

rely on for dependable service 


and long life in every use 


New Bedford Manila is treated 
to resist water and oil 
absorption, rot and mildew. 
Lubrication reduces internal 
friction and gives longer 


useful service. 


Go First Class 


at no extra cost.. outfit 
your rig with New Bedford 


Manila rope. . the finest 





in the oilfields 


from Continental-Emsco. 


that Sings.. 









CONTINENTAL-EMSCO 


MATCHED DRILLING 
EQUIPMENT 





CROWN BLOCKS 


8 Models up to 600 Tons Capacity 
Forged Stee! Rim Sheaves 
a Continental-Emsco Original 






TRAVELING BLOCKS 


14 Models up to 600 Tons Capacity 
Continental-Emsco Originated 
Forged Stee! Rim Sheaves 








HOOK BLOCKS 


8 Models up to 350 Tons Capacity 
Continental-Emsco Blocks combined 
with Web Wilson Hook 


Don't take hoisting and rotating 
equipment for granted. We don't at 
Continental-Emsco. From crown block 
to rotary, each item meets C-E’s high 
standards of design, engineering, 
manufacturing, inspection and service. 


This assures peak performance and long 





ROTARY TABLES 


6 Models up to 271,” 





SWIVELS 


4 Models up to 400 Tons Capacity 
One-Piece Cartridge-Type Washpipe 
Packing 

















gives you engineering 
superiority .. field proven 
dependability 

.. Worldwide service 





life. All Continental-Emsco equipment 
is backed up with experienced field 
service and availability of parts 
throughout Continental-Emsco’s 


worldwide sales and service organization. 


Continental-Emsco can equip any rig 
with blocks, swivels and rotary 
machines designed, engineered and 
field proven for top rig efficiency and 


faster, trouble free drilling operation. 
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Green Triang/e Frexie.e Hose UNITS 
;DUCE HOSE MAINTENANCE COSTS AND RIG DOWNTIME 


These high-quality hose units .. manufactured by 
New York Belting and Packing Company .. are reinforced against hard rig usage 
and are quickly connected and disconnected for time-saving moves. 


GREEN TRIANGLE DISCHARGE HOSE 


with built-in couplings. . 

pipe breakage greatly reduced by 
vibration-absorption qualities . . 
connections stay tight. 





GREAT SEAL HEAVY-DUTY UTILITY HOSE 

. super safe .. flexible water hose for shale 
shakers .. wash-down hose.. 

mud-system connections. 








GREEN TRIANGLE SUCTION HOSE 

with built-in nipples .. absorbs damaging, 
mud-pulsation vibration . . spring-steel coil 
construction prevents hose collapse. 


GREEN TRIANGLE ROTARY HOSE 

.. the industry’s finest . . scientifically 
embedded reinforcing wires greatly 

extend hose life .. flexible .. high resistance 
to kinking. Conforms with or exceeds 

API standards. 








GREAT SEAL BLOWOUT PREVENTER HOSE 

. super strong..super safe. . easily 

installed by one man in same time formerly 
taken by entire crew. 





Equip your rig with this dependable line of hose.. always available through your 
Continental-Emsco store or representative. 
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CONTINENTAL-EMSCO 
PROVIDES 


Worldwide = 
Service 


THROUGH STORES - MARACAIBO, VENEZUELA 
OFFICES . . LICENSEES . . 
REPRESENTATIVES 


Throughout the world, wherever there is oil 





to drill for .. produce .. transport .. 
refine .. Continental-Emsco is there to 
make your job easier with equipment 
and service of the highest quality possible. 
C-E’s on-the-spot application analysis, 
operational instruction, service and 
ANACO, VENEZUELA 
emergency spare parts are yours in the 


major oil fields of the world. 





CONTINENTAL-EMSCO 


So Remember 
Serving the Oil and Gas Industries 


when you go WORLDWIDE.. Worldwide 
go CONTINENTAL-EMSCO for unequalled 
equipment. unexcelled service. 


.-Gro CONTINENTALEMSCO 








character of the reservoir: 

|. Reservoir is infinite in size 
Flow into the wellbore is radial. 
Reservoir fluid is a single-phase 
liquid of low but constant com- 
pressibility 
Permeability, porosity and net 
thickness of formation are suffi- 
ciently uniform to be expressed 
as average effective values. 

Horner® has pointed out that practi- 
c.l applications of pressure build-up 
curves in a normal well, indicate it may 
produce for some time and still obey 
the “infinite reservoir” theory. Because 
of the shorter flowing time in drillstem 
testing, the assumptions and concept of 
infinite radius are more realistic than 
in conventional flow and build-up tests 
on producing wells. 

The point-sink solution, the 
equation of flow,* expressed in usual 
field unit is the basis for the determi- 
nation of pressure, permeability, and 
damage effect used in this paper 
q +e 


Bs t 
yw 
kh 


for 


Po — Pw 162.6 (1) 


e 
Nomenclature 
Symbol 
DR 
I 


Description 
damage ratio — dimensionless 
sand thickness — ft 
permeability md 
transmissibility — ft/cp 
productivity index — BPD/psi 
flowing pressure — psi 
pressure at infinite bounday 
psi 
extrapolated formation pressure 

— psi 

pressure at well bore — psi 
pressure difference over one 
logarithmic cycle — psi/cycle 
varying production rate — BPD 
average production rate — BPD 
flowing time — minutes 
viscosity — cp 
shut-in time — minutes 
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DRILL STEM 





T2 SAND 

ZM-310 
Going in hole with tester 
Initial hydrostatic mud 
pressure, seated packer 
Opened hydrospring 
tester 
Initial closed-in pressure 
Broke disc sub for open 
flow test 
Swabbing and initial flow 
period 
Stabilized flow on test 
Closed TC circulating 
valve 
Final closed-in pressure 
build-up 
Final hydrostatic mud 
pressure, unseated packer 
Pulled out of hole 


J-K 


K-L 











FIG. 2. Drilistem test chart 
steps in the DST 


indicating 


TEST D.A TA FORM 





Field Zapatos Well 


Formation Tested 
Testing Too! HS-HWP-TC-2BT 
Total Depth 
Packer Depth 12290 
Disc Sub Depth ..........2299 
Size and Length Anchor 


| MUD DATA 


——_—<—_ 


T2 Perf. Interval 


No. 319 
12358-66 
Depth 
Hr. Clock No. 
Size and Type 5-242..9-29 
Tubing Size and Wr. 2"_N-80 


“BT” PRD No.....833 
24 





|\*4 | PsiG 


& 





Salt Water 


9,6 


Type 
Weight 
Viscosity 


Filter Loos cc Cake 


Witnessed by Calloway 


Date Chart Prepared by Arbuthnot 


pened Tool 8:50 A, M, 

Closed TC Valve 7:30 P. 
Rate 117 BOPD 1/4" Choke 

| °8. =~ __ INITIAL c = | — 

| Time Psi ime 
Defi. Del f. 
2000" _} 


Remarks 


minute intervals 


4O0# THR 


Initial Hydro . e 
i ‘Pressure —_ | 2.110-6085 
|Initial Closed . 
In Pressure 
| Initial 

= 
Pinal 
a 
| Final Closed 
[In Pressure _ 
Final Hydro 
(Mud Pressure _ 








Bottom Hole Temp. 


Opened Disc Sub 9:20 A.M, 
M, Pulled Tool off 11:30 P. M, 


880. GOR 29..0..Gvty. Q..1..cut 
Saou test. 





- 
| 

.OW PRESSURE — PINAL CIP - 

T * |} Pai > a Fai 

| ems 

| __Corr. 


| ime Li 
; | Delf. 
| | .o00" 





a 








nm Ifo i> |r | 
a | 
o}o 


ee ae 


—_— = 





+ 








minute intervale 3.0 





ns 4 and Bee to 


FIG. 3. Data form to record informatio 


be completed by Service Company. 


n from the DST chart 
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CONTROLLED 
ST ee With Guiberson Swabs 


When you're ready to unload or swab test 
your well, Guiberson fast-falling swabs will 
do your job at the lowest possible cost 


You get better control of swabbing costs 
through selection of proper cup size and type 
You can match the cup to the situation. 
deep or shallow wells . . light, medium or 
heavy loads .. smooth, rough or tight tubing 


You get maximum control of results, 

too, when you use the right cup for your 
particular job. Maybe that calls for lifting 
lots of fluid fast ..or lighter loads at slowe 
speeds to protect a permeable sand face. 
One of the several types of Guiberson cups 
in a wide range of sizes will suit the 
circumstances and you can put the well 

on production quickly 


Lift more fluid in fewer trips with 
Guiberson’s fast-falling, 
smooth-pulling swabs 


TYPE Lt 
For Mediun 
r Light 


Loads 


TYPE K 
General 
Purpose Cur 


to 6.000 Tt 


; 


7.12 
Ss 
. 
rh) 


TYPE J TYPE GW 


fts Heaviest For Light 


yads 


SIMPLEX Lifts Fluid Containing Suspended Sand 


Cups are compounded to Guiberson’s 
exclusive formulas for maximum balanced 


resistance to oil .. acid .. abrasion 
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Analysis Methods 

A TRUE OR ORIGINAL FORMA- 
TION PRESSURE can usually be de- 
termined from drillstem charts prior to 
completion. In extrapolating the final 
shut-in pressure build-up curve to ob- 
tain the true formation pressure, cer- 
tain errors are possible due to insuffi- 
cient shut-in time, low capacity forma- 
tions, -and heterogeneous reservoir 
characteristics and fluid properties 
where certain basic assumptions were 
made. This pressure can be found by 
extrapolating the final shut-in pressure 
build-up curve when a plot of log t + e 
+ e vs Pw on semi-logarithmic paper 
is made. Note that these factors appear 
in Equation 1. 

Experience in plotting a large num- 
ber of DST charts has shown that a 
straight line is usually obtained. Ac- 
curate extrapolation is most difficult 
when a large pressure difference re- 
mains between true formation pressure 
and final shut-in pressure at the end of 
the test. 

The double shut-in DST technique 
minimizes inaccuracies in extrapola- 
tion to true bottom-hole pressure 
(BHP) since initial shut-in pressure 
represents true or original formation 
of pressure. This is in accordance with 
the basic theory of the double shut-in 
DST and is due to the fact that a neg- 
ligible drawdown of the reservoir oc- 
curs during initial shut-in pressure 
measurement. Therefore, it is not sub- 
ject to adverse factors that affect final 
shut-in pressure build-up curves such 
as skin effect or damage ratio, low 
permeabilities, faults, etc. 
Transmissibility or Permeability 

A pressure curve cannot measure 
permeability as such. The factor meas- 
ured is called transmissibility, Kh/u. 
To determine this factor the following 
formula is used and is derived from 
Equation 1;*»?,5,5 


kh qa 
—z= 162.6 
u P 


(2) 

To reduce transmissibility factor to 
effective permeability requires an ac- 
curate knowledge of net effective sand 
thickness and effective fluid viscosity. 
This method of calculating average ef- 


THE AUTHOR 


DST DATA COMPILATION FORM 





Well No. ZM-310 


Sand T2 


Date October 2, 1957 





CHART DATA 





Time, t =| « | 


tfe 


tfe 





7 7 


Initial Closed-In Pressure Build-Up Data 





60 15 
60 30 
Pinal Closed-In 


75 
90 


Pressure Build-Up Data 





610 30 
610 60 
610 90 
610 
610 
180 
210 


610 
610 








Initial closed-in time - 


Open flow time - 


Final closed-in time - 


| 





640 
670 
700 
730 
760 
790 
820 
30 minutes 
10 hours and 10 minutes 


3 hours and 30 minutes 














| 





= open flow period in minutes 


P = 


closed-in time in minutes 


closed-in pressure corresponding to closed-in time e. 


FIG. 4. Drillstem test data compilation form used to calculate the points for pressure 


build-up curves. 


fective permeability. measures the trans- 
missibility factor of the entire drainage 
area and may represent a more accu- 
rate value than the permeability recon- 
structed from isolated core plugs from 
the section. 


Productivity Index 
The conventional productivity index 
measured is a function of formation 
permeability, fluid viscosity, wellbore 
damage, valve restriction and many 
other factors. PI is calculated by using: 

qa 

w= a?) (3) 
The necessary pressure points, flow- 
ing pressure (Pf) and true formation 
pressure (Ps), in addition to the flow 
period in minutes are obtained from 
the DST chart. The amount of fluid 


Charles D. Hatfield is a reservior engineer with Mene 
Grande Oil Company San Tomé, Venezuela. Receiv- 
ing a BS degree in petroleum engineering from the 
University of Tulsa in 1952, he was employed by Gulf 
Oil Corporation until 1956. Before being transferred 
to Venezuela, he worked in Gulf's Research and De- 
velopment Laboratory at Harmerville, Pennsylvania, 
and in the Wichita, Kansas, zone office as reserve and 
development engineer. 


recovery per unit time (qa) is either 
reported as such in the case of a flowing 
test or is calculated by knowing the 
amount of fluid recovered in the pipe 
per unit time. 


Damage Ratio 

As described by Dolan? and others, 
two values of productivity index are 
obtainable from the DST chart. The 
first productivity index value has been 
described above. The second value 
comes from an analysis of the final 
shut-in curve. Where the first value of 
productivity index is affected by well- 
bore damage, the second value is nearly 
independent of damage since essen- 
tially no flow occurs during final shut- 
in time. 

Damage ratio may be easily calcu- 
lated by using:? 

Ps — Pf 


DR = 0.183 —_— 


p (4) 


The following equation, which is used 
in this article to calculate ratio is an- 
other form of Equation 4: 


Kh 0.00113 
DR = — » 5 
u PI 9) 
Damage ratio defined here is an 
empirical factor intended for practical 
immediate evaluation and should not 


be considered as a precise determina- 
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LOPE OF FINAL & 
aes seeet rr 


BOTTOM HOLE PRESSURE - PSIG 


FIG. 5. Semi-log plot of initital and final pressure build-up curves to determine true bottom- 


hole pressure. 


tion. Although more precise methods 
are described in the literaiure,® this 
damage ratio equation is used in the 
conventional analysis of DST charts. 

Theoretically, a formation with a 
damage ratio of 5 should produce at a 
rate 5 times greater than that recovered 
under damaged conditions. In practice, 
however, maximum potential is seldom 
fully restored after well bore damage 
occurs due to treating difficulties, such 
as low injection rates, high pressures 
and poor cement sheaths. 


Results 

In general, damage to the wellbore, 
or damage ratios, may be classified as: 
High, medium, low in zones of good 
permeability, and low in zones of poor 
permeability. Damage is considered 
negligible in zones having a damage 
ratio of less than 1. Some well condi- 
tions can be detected by quick visual 
inspection of the chart. For example, 
wellbore damage is always suspected 
when there is a decrease in flowing 
BHP and a rapid build-up in final shut- 
in pressure. 

A step by step procedure of calcula- 
tion follows for a well showing a high 
damage ratio from drillstem test data. 
This same procedure is used to analyze 
all charts, regardless of the well condi- 
tion found. 

The T2 sand was perforated 
12,358-66 ft and during a double shut- 
in DST, produced at the rate of 117 
bbl of oil per day on %4-in. choke with 
400 Ib of wellhead pressure. A damage 
ratio of 7 was calculated which indi- 
cated a potential flow rate of 820 bbl 
of oil per day under non-damaged con- 
ditions. The reservoir engineer recom- 
mended an oil squeeze to remove the 
wellbore damage. After several failures 
due to mechanical difficulties down- 
the-hole, a satisfactory oil squeeze was 
performed, however, the results were 
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considered inconclusive, and the sand 
was squeezed and another sand per- 
forated for completion. Exact proce- 
dure, calculations and results are: 
Step 1. Fig. 2 shows a copy of the 
drillstem test chart and a brief outline 


of the testing procedure. It is of inter- 
est to note that the rapid final shut-in 
pressure build-up is often indicative of 
wells with good effective permeability 
and high wellbore damage. 

Step 2. Fig. 3 is the Drill Stem Test 
Data Form which was prepared by the 
service company and is believed to be 
self-explanatory. DST pressure meas- 
urements appear in the lower section 
of the data form. 

Step 3. Fig. 4 is the “DST Data 
Compilation Form” prepared from data 
shown on Fig. 3. An open flow time of 
610 min plus the shut-in time in 30- 
min intervals is tabulated with the cor- 
responding final shut-in pressure build- 
up points. An initial shut-in pressure 
of 5225 psi was measured and repre- 
sents true reservoir pressure. 

Step 4. Fig. 5 is a semi-logarithmic 
plot of the initial and final shut-in pres- 
sure build-up curves. As the value log 
t + e + e approaches 1, infinite shut-in 
time is approached and the true reser- 
voir pressure is reached. In practice 
final shut-in periods equal to one-half 
the open flow periods are used. When- 


DST ANALYSIS FORM 


Pield Zapatos Well No. ZM- 310 


Date Jctober 3, 1957 








Sand T2 


Gauge Depth 12295 RTE 699 





Time: 


GOR 
880 


Rate Choke 
117 BRPD 1/4 


Recovery: 


Mud Pressure: 
1. hydro-Mud pressures: Initial, 


Pinal, 


Gauge Depth (12295) x (mud wt.) 


Sand Thickness 5 
____ Subsea 11,58 
open te 610 (total mins) closed-in: 


WHP 
400 


Perf. Interval 12375 - 12353 
(Salt Water) 
Mud Weight 9.6 1bs/gal 


596 


initial e, 30 Pinal,e 210 _mins 


Gvty. Cut Test Period 
29.0 0.1 4 hours 


Phsi = 
Phsf = 


_ 6055 psi 
Boos pst 


4Phs_ 20 psi 
(9.6 )lb/gal. x 
Phs (calc.) 


3 Phs (calc.)( 6145) — Phsi ( 6085) x 100 = 1 


Average Production Rate: 





A. DST recovery calculated in Bbl 
4. qt = 1440 min. x Qt ( ) bbl 


(QT) 
8 te ( 


B. wing rate on test to station (Qs) 


117 bbis. x F.V.F 


Transmissibility: 





6. (Kh) = 162.¢ 
u 


x Qs ( 202 ) = aP ( 


1.73) 


50 )psi/cycle = 


(657) = h 


Estimated average permeability 


Productivity Index: (Pluids 
9 
S 


pecific(P,1 


Damage Ratio: 
ll. D.R. = (Kh) ( 
Bottom Hole Pressures: 


Extrapolated BHP from Initial 


‘ 


,o0sed-in pressure 


Extrapolated BHP from Final closed-in pressure 


FIG. 6. Drillstem test analysis form used to collect data and calculate permeability, 
productivity index and the damage ratio (extent of formation damage). 
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ever double shut-in DST’s are run, 
shorter final shut-in periods are permis- 
sible. The extrapolated final shut-in 
pressure and initial shut-in pressure are 
shown as 5225 psig. Slope of the final 
build-up curve equals 50 psig per 
cycle. 

Step 5. Fig. 6 shows a summary data 
sheet called DST Analysis Form. Main 
purpose of this form is to summarize 
all DST data and calculate transmissi- 
bility or permeability, productivity in- 
dex, damage ratio and accuracy of the 
pressure recording device 


For the “MR. CAP” 
They Chose a 





Step 6. The top portion of the form 
shows routine DST and well informa- 
tion, Under parts 1, 2, and 3 of Mud 
Pressure section, a ratio expressed in 
percent of the calculated hydrostatic 
mud pressure to measured mud pres- 
sure is shown, thereby checking ac- 
curacy of the pressure recording device. 
If this ratio exceeds 102 percent or is 
less than 98 percent, accuracy of the 
pressure recorded is questionable or 
the reported mud weight in error. For 
the T2 sand DST, a ratio of 101 per- 
cent was calculated which is acceptable 


Thompson. . . Perfect for Offshore Work! 


On offshore rigs the reclamation of mud is vitally important and the 
separation of shale and abrasives from drilling muds means a more 
effective, time and money saving drilling job. Barnwell Offshore, Inc. 
chose Thompson for their new offshore rig, the VINEGARROON, 
because it was field proven, will give them clean mud and make tools 


last longer, with a minimum of re-tooling and restoration of mud solution. 


A Thompson Separator is your surest bet onshore 


offshore 


for shallow, medium and deep wells. The 


dependable Sample Machine works simultaneously 
with the separator, giving a foot-by-foot mud analysis 


with specimens. Write for Folder 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


SOLD ONLY THROUGH SUPPLY STORES 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE AR 


Step 7. Average production rate is 
calculated in stock tank and reservoir 
volumes. 

Step 8. To calculate transmissibility 
shown in Fig. 6, average production 
rate and slope of final shut-in pressure 
curve are used. With these values plus 
the net sand and effective fluid visco- 
sity, the transmissibility factor was re- 
duced to an average effective perme- 
ability of 118 millidarcys. 

Step 9. A productivity ratio of 0.07 
was Calculated for the T2 sand. 

Step 10. A damage ratio of 10 was 
calculated from the more complete 
DST data. Damage ratio calculated at 
the well site was 7; however, it must be 
remembered that pressures read from 
DST charts at the well site are not as 
accurate as those pressures read under 
more favorable conditions and ac- 
counts for the difference between 
damage ratio of 7 and 10 


Conclusions 

The double shut-in method not only 
eliminates many possible errors in pres- 
sure build-up analysis, but together 
with other drillstem test data normally 
obtained will provide important infor 
mation: 


1. A true formation pressure 


The effective permeability of a 
formation may be calculated 
quickly, at the well site, by using 
the empirical equation and simpli- 
fied methods outlined. 


. Well bore damage can be im- 
mediately determined at the well 
site to permit a better well com- 
pletion. A damaged zone can 
normally be expected to produce 
a greater amount of fluid, after 
successful treatment, that will be 
approximately equal to the dam- 
age ratio times the volume recov- 
ered. 
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another Eastman contribution to saving drilling time and expense 


Ss 


Foon a 


It‘s a matter ofjrecord 


... EASTMAN Star Recorder is the most dependable 
well logging instrument ever built! 


The new Eastman Star Recorder gives you all the facts 

on important phases of your drilling. With a single pen 

it simultaneously records clearly and positively: Rate of 
penetration in minutes per foot, with extended lines indi- 

cating each 5 foot interval; time bit is raised off bottom; 

time on bottom drilling; time required for connection; down 

time; time bit is changed and time required; time coming > 
out of and/or going in the hole; correlation and computation 

of drilling time against off-bottom time in one continuous 

record. Here is another example of Eastman’s develop- 

ment program . . EASTMAN OfL WELL SURVEY COMPANY 


; LONG BEACH + DENVER « HOUSTON «+ CALGARY 
... dedicated to progress through 
for Export Write 


advanced engineering ... research... 
; EASTMAN INTERNATIONAL DIVISION 
and service to the Petroleum Industry. ©. ©.00E 190% eaeven 1.cOL0RAsO. USA 


DIRECTIONAL DRILLING © Ott WELL SURVEYING # SIDETRACKING 
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With a Totco Recorder you have simplicity of operation, sus- 
tained accuracy in recording, and durability. What’s more, 
these famous instruments are constantly being modified and 
improved. You can depend on your Totco even in the deepest, 
hottest wells. ... Be sure you know, use Totco! 


RUGGED 








Shock ... pressure... heat—none of these affect the accuracy 
of your durable Totco Recorder. Constantly modified and im- 
proved, Totco Recorders are built to take it! No wonder more 
Totco instruments are now in use than any other make. . . 


Be sure you know, use Totco! 


SHRVICH 


Service by Totco and by Lucey Export has many features... 
assurance of dependable and sustained performance... guar- 
antee that all parts are perfect ... pledge that when replace- 
ments are required, shipments will be made without delays, 
by air if necessary... 


With Totco and Lucey you can be sure! 
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Allis-Chalimers 
saves you money 
ways 


Provides maximum work per operating dollar—Allis-Chalmers engines 





give you real Do-More Power — with high torque, efficient combustion 


that squeezes the last bit of energy from every bit of fuel. 


Keeps working day after day — There is unusual performance in rugged 





Allis-Chalmers engines — there is less wear, less that can go wrong. 


Gets back to work faster — Design simplicity means easier servicing, 





too. Allis-Chalmers diesel engines are back to work quickly because you 


are close to fast parts and service, wherever you are. 


See your Allis-Chalmers dealer for full information on engines that 
save you money, 9 to 516 hp, any fuel, any application. Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS <<) 


DRE, ig ee 


7 

















Two Allis-Chalmers engines pumping salt water in a western 
oil field. The 1290 on the left has been in continuous service for 
over three years: the 970 on the right went into service recently 
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Here's how to be sure you are getting... 


P 425.218.42 


MAXIMUM HORSEPOWER 
WHERE IT COUNTS 


Optimum hydraulic power at bottom of the drill 
string results from an analysis of pressure and 
flow characteristics of down-hole equipment 


Ross W. Colebrook 


The National Supply Company, 
Houston, Texas 


THE POWER used to pump mud on 
drilling rigs is increasing steadily. The 
500 to 1000-hp mud systems put in 
service a decade ago are being replaced 
by 1500 to 2000-hp systems. Even more 
powerful systems will probably be used 
in the future. 

Much of this power is being added 
to increase the hydraulic power at the 
bottom of the hole. Jet bits have proved 
that penetration rates can be increased 
substantially by high down-hole power. 
It now appears that other down-hole 
mud-operated devices such as recipro- 
cating motors, turbines, or positive dis- 
placement rotating motors will be ad- 
vantageous. These devices will further 
increase the hydraulic power used at 
the bottom of the drill string. 

These developments make it impor- 
tant to examine the means by which 
hydraulic power is supplied to mud 
operated devices on the bottom of the 
drill string. 


Hydraulic Power at the 
Bottom of the Drill String 

Amount of hydraulic power at the 
bottom of the drill string depends on 
both the mud system and the down- 
hole device which the mud operates. 
To get the highest down-hole hydraulic 
power two conditions must be met. 
First, mud system losses must be re- 
duced as much as possible. Second, the 
down-hole device must be matched to 
the rest of the system. 

Mud system losses are reduced by 
using tubular material with the largest 
possible bore and by using the lightest 
mud which hole conditions permit. 
Surface mud pressure should be the 
highest which can be maintained 
economically, as pressure contributes 
to the power but not to the mud system 
losses. 

The down-hole mud-operated device 
matches the rest of the system when it 
has the right pressure drop at an opti- 
mum mud flow rate. There is a consid- 
erable difference in the pressure drop 


of different devices. An open bit has 
practically no pressure drop even at 
very high mud flow rates. A jet bit with 
very small nozzles can have such a 
high-pressure drop that the maximum 
economic mud pressure is reached at 
a very low mud flow rate. The pressure 
drop and mud flow rate for the highest 
down-hole hydraulic power are be- 
tween these extremes. 


Best Pressure Drop at 
Bottom of Drill String 

Pressure drop across the bit or other 
device on the bottom of the drill string 
has a considerable effect on the down- 
hole hydraulic power. An example 
illustrates this. 

In West Texas, a rig could be found 
drilling 834 -in,. hole at 10,000 ft using 
jet bits. Maximum economic mud pres- 
sure might be 2500 psi. Effects of 
changing the mud flow rate, while 
keeping 2500 psi mud pressure by 
changing the bit nozzle sizes, are shown 
in Fig. 1. When the mud flow rate is 
increased, the pump power always in- 
creases. Hydraulic power at the bit first 
increases with increased flow rate, then 
decreases. Maximum hydraulic power 
at the bit occurs when the pressure 
drop across the bit is about two-thirds 
of the maximum economic mud pres- 
sure. 

Conclusions reached from this are: 
(1) With any given hole dimensions, 
mud weight, drill string, and mud pres- 
sure limitation, there is a maximum 
hydraulic power which can be achieved 
at the bottom of the drill string, and 
(2) To get maximum hydraulic power, 
the device on the bottom of the drill 
string must be designed to operate with 
a mud flow rate and a pressure drop 
dictated by the rest of the system. Pres- 
sure drop must be about two-thirds of 
the maximum economic mud pressure 


Best Mud Flow Rate 
The mud flow rate which produces 
maximum hydraulic power at bottom 
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of the drill string varies with dimen- 
sions of the drill string and hole, weight 
of mud, and maximum economic mud 
pressure. It is given by the approximate 
equation: 


P mi ° 
Qont 5 ™ | 
Where 


Q..¢ = Best mud flow rate in gal per 
min. 


(1A) 


= Maximum economic mud 
pressure in psi. 


Pain it 


K, =A function of hole and pipe 
dimensions, and mud weight 


Derivation of this expression is in 
the appendix. 

Mud flow rates for maximum hy- 
draulic power at the bottom of the drill 
string for three example holes are 
shown by Fig. 2. The significant thing 
is that there is a great difference in the 
best mud flow rate for different types 
of holes. The best mud flow rate for a 
slim hole may be as little as one-fourth 
of the best mud flow rate for a South 
Louisiana hole at the same depth using 
the same mud pressure. 

The graph also shows that the best 
mud flow rate is much greater for 
shallow holes than for deep holes, In 
the South Louisiana example hole the 
best mud flow rate at 2000 ft is almost 
twice the best mud flow rate at 12,000 
ft with the same surface mud pressure 

High pump power is required at 
shallow depths because of the high mud 
flow rate. At less than some certain 
depth, pump power called for will be 
greater than the pump power available 
At less than this depth the down-hole 
hydraulic power is limited by the pump 
power rather than by the factors in 
volved in Equation 1A. In practice this 
has little net effect. The actual down- 
hole hydraulic power is high at shal- 
low depth and this portion of the hole 
is usually finished in the first few days 
of drilling. 
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Faulty Replacement Parts Cost Contractors 
Thousands of Dollars Annually in Downtime 


Even though you usually do not consider the 
metallurgical makeup of a replacement part for 
your Bucyrus-Erie spudder, it’s an important 
question. But it’s one you won't have to be con- 
cerned about if you buy parts from your author- 
ized Bucyrus-Erie distributor. 





Bucyrus-Erie spends many thousands of dollars 
every year in testing and developing materials 
for better wearing qualities under specific types 
of service. As a result, you get better spudders — 
and better parts—than were ever before available. 


To make these quality parts available to you, 
Bucyrus-Erie Company annually comsigns, to dis- 
tributor service shops, parts stocks worth close 
to $1 million and all built to original equipment 
specifications. In addition, stocks are maintained 
at our large parts warehouse in Englewood, N. J., 
and at our new plant in Richmond, Ind. 


So when you need repairs, don’t gamble on 
“will fits”. Call on the people who are best quali- 
fied and most interested in doing a good job. 
The money you save by corner-cutting may be 
only a down payment on losses you can suffer 


j 4 
ATS ~ from breakdowns on key jobs. 
’ i 2 * 


~ 3 
_ tp Sse we sty te 
i aa ERIE 


FIRST with the FINEST in Spudders 


BUCYRUS-ERIE COMPANY °* DRILL DIVISION 
U.S. Highway 40 West, Box 324, RICHMOND, INDIANA 





6M58 


i? 





In remote areas, where most of today’s drilling is done, 
there’s no place for the “will fit expert”. When you 
need replacement parts, get genuine Bucyrus-Erie parts 
from your nearby distributor. 


The texture and physical make-up of all metals used in 








Bucyrus-Erie machines and replacement parts are im- 
portant factors in their strength and durability. Here, 
a metallographic microscope is being used to check the 
structure of a sample of metal. 
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CARDO 


Eighty per cent off-the-shelf parts service is available in 
all major U.S. and Canadian oil fields from Bucyrus- 
Erie spudder distributors. A typical supply house is 
shown here. 
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WHEN THE 


PRESSURE 


IS ON... 
you DO need an additive for fluid loss control 


At the higher pressures so often necessary in fracturing, 
Adomite is needed to control fluid loss to get the greatest 
fracture area possible. For instance, when using refined frac- 
turing oil without Adomite, the fluid loss at 1000 psi is 250 cc 
in just 2 minutes. Imagine what it would be over a greater 
period of time. The chart shows the decided difference 
Adomite makes in the effectiveness of fracturing fluids. Fluid 
loss is cut to a minimum. 


Adomite works by temporarily sealing the pores of the rock 
matrix. Adomite not only retains its stability under extreme 
pressures but also under the highest temperatures. With this 
better stimulation technique, you can fracture larger areas 
and reach untapped resources. Adomite leaves no permanent 
seal on the fracture wall or any evidence that the formation 
had ever been sealed . . . because it permits lower viscosity 
with lease crudes, greater injection rates can be attained. 


For your next fracture or refracture job, you can be sure of 
better results by using Adomite to minimize fluid loss. Specify 
Adomite through your service company. 


©1958, Continenta! Oi) Company 





Fluid Loss cc/30 Min. 
100 psi 1000 psi 


Crude Oil + Adomite......... 8.8 19.6 
Gelled Crude Oil ............. 22.0 inf. 
Gelled Crude Oil + Adomite.. 6.0 16.5 
Refined Frac. Oil............. 21.0 250/2 min. 
Refined Frac. Oil + Adomite..18.0 40.5 











For more information, contact one of the individuals 
in your area... 


R. T. Means H. L. Thomason 
P.O. Box 431, Midland, Texas Casper, Wyoming 
Mutual 4-7411 Phone 3-3721 

R. W. Hughes J. M. Foster 
Oklahoma City, Okiahoma Wichita Falis, Texas 
Centrai 2-1371 Phone 723-8181 


ADOMITE 


... the additive for fracturing! 
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MUD FLOW RATE IN GPM 


FIG. |. Variation of down-hole hydraulic power, pump power 
mud flow rate for an 834-in. 


and pressure drop across the bit wit 
West Texas type hole at 10,000 ft. 


Work* presented several years ago 
indicates that when the device on the 
bottom of the drill string is a jet nozzle, 
drilling rate is greatest when product 
of flow rate times nozzle velocity is 
largest. This product represents the im- 
pact of the mud stream on the bottom 
of the hole. Impact is made greatest 
with slightly different conditions than 
those for maximum down-hole hydrau- 
lic power, but the differences are not 
large. Maximizing down-hole hydrau- 
lic power will result in an impact about 
five percent less than the maximum 
possible impact under the same con- 
ditions. General conclusions reached 
concerning a system for maximum 
down-hole hydraulic power are also 
applicable to systems in which impact 
is maximized. 


Power Transmission Efficiency 

Efficiency with which hydraulic 
power is transmitted to a down-hole 
mud operated device is equal to the 
ratio of the pressure drop across the de- 
vice to the surface mud pressure. 

Down-hole hydraulic power is high- 
est when this ratio is about 0.66; with 
any given hole, drill string, mud weight, 
and surface mud pressure. Efficiency 
at maximum down-hole hydraulic 
power is, therefore, about 66 percent. 
The efficiency can be made higher only 
if less power is acceptable. 

To make the efficiency higher it is 
necessary to use a lower mud flow rate 
and a down-hole device with greater 


*“The Relation of Nozzle Fluid Velocity to 
Rate of Penetration of Drag-Type Rotary Bits,” 
J. P. Nolley, G. E. Cannon, and Douglas Rag- 
land. API Drilling and Production Practices, 
1948 
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mud flow resistance. The limiting case 
occurs when the down-hole device will 
pass no mud at all. Efficiency is 100 
percent but the power is zero. 

Less than 66 percent efficiency, as 
well as reduced down-hole power, re- 
sult when the pressure drop across the 
down-hole device is less than 66 per- 
cent of the surface mud pressure. 


Mud-Powered Devices 

On any given rig, the best pressure 
drop across the device on the bottom 
of the drill string is likely to be constant 
for intervals of several thousand feet 
of drilling. The best pressure drop is 
constant because it is a fixed portion of 
the maximum economic mud pressure 
which in turn is determined by the pres- 
sure rating and maintenance costs of 
the mud pumps and associated equip- 
ment. Changes are not likely except 
when the pump liner size is changed. 

Optimum mud flow rate varies con- 
siderably. It is affected by changes in 
hole depth, mud weight, and drill string 
bore as well as maximum economic 
mud pressure. 

Therefore, it is desirable for a down- 
hole mud operated device to be de- 
signed for a pressure drop which is 
essentially constant, and for a mud flow 
rate which varies considerably. 

Table 1 shows how well jet bits can 
conform to this ideal. The tabulation 
shows jet bit nozzle sizes and mud 
pump power needed to get maximum 
hydraulic power at the bottom of the 
drill string while drilling the 12% -in. 
diameter portion of a South Louisiana 
type well with 3000 psi mud pressure. 


DEPTH IN 1000 FT 


FIG. 2. Variation of optimum mud flow rate with depth and sur- 
face mud pressure for three example holes. 


Nozzle sizes required vary from % in. 
to 13/32 in., depending on depth and 
number of nozzles. Pump power re- 
quired varies from 1600 hydraulic hp 
at 4000 ft to 1000 hydraulic hp at 
12,000 ft. 

It is significant that these values, 
calculated for maximum down-hole 
hydraulic power, are very close to 
those actually used in the most ad- 
vanced current jet drilling practice. 
This indicates that the most advanced 
current jet drilling practice is very close 
to the ideal. The down-hole hydraulic 
power is nearly the highest possible 
with the pipe sizes, mud weights, and 
surface mud pressures now considered 
economic. No further significant in- 
creases can be made in hydraulic 
power or impact at the bottom of the 
hole without using larger bore drill 
strings, lighter muds, or higher surface 
mud pressures. 

Devices other than jet bits can use 
hydraulic power at the bottom of the 
drill string. There are reciprocating 
motors, turbines, positive displacement 
rotating motors, and other devices. To 
the greatest extent possible, these de- 
vices should be arranged to conform to 
conditions for maximum down-hole 
power. Deviations from these condi- 
tions, particularly in the direction of 
reduced pressure drop, have consider- 
able effect on surface mud pressure and 
pump power required. 


Low Pressure-Drop 

Mud-Operated Devices 
Conditions necessary to get the low- 

est possible surface mud pressure with 
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PRESSURE DROP AT DOWN HOLE DEVICE 


IN PERCENT OF OPTIMUM 


FIG. 3. Variation of surface mud pressure and pump power with 
pressure drop across the down-hole device for constant down-hole 


hydraulic power. 


any given down-hole power are de- 
scribed by mathematical expressions 
identical to those derived in the ap- 
pendix for maximum down-hole power. 
This means that a pressure drop across 
the device on the bottom of the drill 
string of about two-thirds of the sur- 
face mud pressure will produce the 
lowest possible surface mud pressure 
with the down-hole power realized. 

Fig. 3 is a graph showing the surface 
mud pressure and pump power needed 
to operate down-hole devices of the 
same power, using the same drill string 
and mud weight, but with different 
pressure drops. As an example, com- 
pare the surface pressure and pump 
power needed when using an optimum 
device to surface pressure and pump 
power needed when using a device 
with one-half the pressure drop and 
twice the flow rate of the optimum de- 
vice. The graph indicates that a device 
with one-half the optimum pressure 
drop requires a surface mud pressure 
about 160 percent of that needed for 
an optimum device. Pump power is 
320 percent of pump power needed for 
an optimum device. 

It is, therefore, very desirable for a 
mud operated down-hole device to be 
designed for a pressure drop and a 
mud flow rate as close as possible to 
the optimum. 
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Future Pump Requirements 
Higher powered jets may be used in 
future jet drilling. This will increase the 
required pressure and power ratings of 
future mud systems. The pressure and 
power ratings needed can be antici- 
pated from the relation of pump power 
to surface mud pressure for optimum 
flow rates. This relation is expressed 
mathematically by Equation 3A. 


(Primit)’ ” 


— 3 
K,(2.9K,) (3A) 


HHP 


Where 
HHP = Hydraulic hp of the pump. 
Piimit = Maximum economic mud 
pressure in psi. 
K, = A function of hole and pipe 
dimensions, and mud 
weight. 


/00 /50 200 250 


MUD SYSTEM PRESSURE RATING RATIO IN PERCENT 


FIG. 4. Variation of mud system power rating with pressure rating 
for maximum down-hole hydraulic power 


K A constant relating pres- 
sure and flow rate to hy- 
draulic hp. 


Derivation of this expression is in 
the appendix. 

This equation indicates that under 
these conditions the power rating of a 
mud system should vary as the 1.53 
power of the pressure rating. Fig. 4 is 
a graph showing how the pump power 
changes as the pressure rating is 
changed. It is plotted in terms of the 
ratio of power ratings which accom 
pany a ratio of pressure ratings. 

As an example consider the effect if 
the mud pressure is increased to 5000 
psi in a system now using 3000 psi 
rhis is an increase in pressure rating to 
167 percent. Corresponding pump 
power increase is to about 220 percent. 

lable 2 shows the effects of this in 


TABLE 1. Sample Data for Maximum Down-Hole Hydraulic Power in a 12'4-in. 
South Louisiana Type Hole. 
Maximum economic mud pressure is assumed to be 3000 psi 


Assumed Flow Rate lotal 


Maximum for Maximum Surface P Down-Hole Required 
Depth: Mud Pressure: Down-Hole Hydraulic Bit Hydraulic Nozzle 
ft psi HP: gpm HP psi HP Area: | Size 
4.000 S000 O15 1) 10 iM2 Hill 
8,000 S000 695 1210 yt 795 Hh ’ 
12,000 S000 580 1v1lU0 v0) mie ISS 
3% 
B-81 
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TABLE 2. Sample Data for Maximum Down-Hole Hydraulic Power in a 12%4-in. 
South Louisiana Type Hole. 
Maximum economic mud pressure is assumed to be 5000 psi 


the surface mud pressure. Optimum 
mud flow rate is a function of pipe and 
hole dimensions, mud weight, and sur- 
face mud pressure. Down-hole hydrau- 





— ieee surface P Down-Hole Required Closest lic power under these conditions is 
- 2 Mud Pressure: Down-Hole Hydraulic Bit: Hydraulic Nozzle Nozzle about two-thirds the surface hydraulic 
t psi HP: gpm HP psi HP Area: In.? Sizes, in. power. 
4,000 5000 1200 3500 3275 2290 621 2% Good jet drilling practice conforms 
8,000 5000 910 2650 3275 1735 471 ain closely to these conditions. Therefore, 
, ; ‘a yA down-hole power used in jet drilling 
12,000 5000 760 2210 3275 1450 394 2h can be made higher than that achieved 
3% by present good practice only when 


crease in pressure on the drilling of a 
hole similar to the hole used for Table 
1. This indicates that where a total of 
about 1600 hydraulic hp is needed to- 
day with a mud pressure of 3000 psi, 
about 3500 hydraulic hp will be needed 
when improvements allow the mud 
pressure to be raised to 5000 psi. 

If down-hole mud motors are devel- 
oped with a pressure drop and a flow 
rate near the optimum, pumps required 
will be similar to those for jet drilling 
with the same down-hole power. 

If down-hole mud motors with less 
than the optimum pressure drop are 
used in the future, pump power re- 
quired will be higher for a given down- 


Appendix el Ss at 
These symbols are used in the deri- 
vations. 
P = Mud pressure, psi. 
Purr == Mud pressure at surface, 
psi. 
Pressure drop in drill 
string and hole, psi. 
Q = Mud flow rate, gal per 
min. 
HHP = Pump hydraulic hp. 
BHP = Down-hole hydraulic hp. 
K, =A function of hole and 
pipe dimensions, and 
mud weight relating flow 
rate to pressure drop. 
n = An exponent relating flow 
rate to pressure drop. 
K, = A constant relating hy- 
draulic hp to flow rate 
and pressure. 


AP as &h 


Following is a derivation of the expres- 
sion for the mud flow rate which gives 
the maximum down-hole hydraulic 
power. 
Pyurt = AP 4s% h + AP vit 
Pu, @ ) can be approximated by: 
AP as & h = K, Qr 
Substituting and multiplying through 
by 2. 
- K,, a 
Q Paurt K, Q"* ? rN Q AP uit 


— K, 





By definition: 


= Q A Prit 
BHP = >2—ut 
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hole power. Amount of increase in 
pump power will depend on deviation 
of the pressure drop from optimum 
pressure drop. 


Conclusions 

Hydraulic power at the bottom of the 
drill string is highest when: (1) The 
largest practical bore is provided 
through the drill string; (2) mud is the 
lightest which is safe; (3) surface mud 
pressure is the highest which can be 
economically maintained, and (4) mud 
flow rate and pressure drop across the 
down-hole mud-operated device are 
optimum. Best pressure drop across the 
down-hole device is about two-thirds of 








= OF K, Qa! 
BHP = kK, — K. 
Differentiating: 
d(BHP) Q d( Pyare) . 
d(Q) K, d(Q) 
Prurt _K(n + 1)Q" 
K, —K, 
For maximum BHP: 
d(BHP) 
——_——— — 0) = 
d(Q) Q Qont 


When using the maximum economic 

Poort: 

d Posst 

- = @ 
dQ 

Substituting and rearranging: 

Equation 1 


— Primit ‘ 
Qopt — lt a 1) 


Following is a derivation of the expres- 
sion for pressure drop across the down- 
hole device which gives the highest 
hydraulic power at the bottom of the 
drill string. 


Primit — APpit = K, Qopt” 


Poort = Primit 


Substituting for K, in Equation 1 and 
rearranging: 
Equation 2 

n 


Pure = P —- 
bit limit n+1 


Substituting and rearranging: 


higher mud pressures, lighter muds, 
or larger bore drill strings are made 
practical. 

Down-hole mud-operated devices 
with a pressure drop higher or lower 
than optimum pressure drop require 
higher surface mud pressure for the 
same down-hole power. When pressure 
drop is lower than optimum, pump 
power required is also increased. 

Pump power varies as the 1.53 power 
of the system pressure for maximum 
down-hole power. Therefore, systems 
now using about 1600 hydraulic hp 
with a maximum mud pressure of 3000 
psi, will require 3500 hydraulic hp 
when improvements allow 5000 psi 
mud pressure to be used. 





Following is a derivation of the expres- 
sion for relation between pump hy- 
draulic power and surface pressure. 
acne , P 
Multiplying Equation 1 by —“™*: 
n+ 
Primit Qont a (Piimit) a 
K, ee) ae 
K,(K, [n + 1])" 
by definition: 


P); it Q, rt 
HHP = ——_— 
K,, 
substituting: 
Equation 3 
n 1 
HHP = __(Piimit) Bi = 


1 
K,(K, [n + 1])® 
From calculation of the mud pressure 
for a number of cases, it appears that 
with any hole situation the surface mud 
pressure varies approximately as the 
1.9 power of the mud flow rate. There- 
fore n = 1.9. 


Substituting n = 1.9 into Equations 
1, 2, and 3: 


Equation 1A 


P, " 0.53 
Qot ~ [ 


Equation 2A 

Prit 0.66 Primi 
Equation 3A 
__(Primie)*** 


K,(2.9 K, )°™ 
*x** 


HHP - 
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The 
Pay- 
is in 
PERFORMANCE -= 


_— 





Expert engineering plus careful, complete 
fabrication of every installation insures 
minimum shut-down time and eliminates 
major maintenance costs. 


The type ‘‘ESH’’ Compressors are com- 
pletely new. In them have been incorpo- 
rated features that assure continuous, low 
cost operation. They are adequately 
valved with ‘‘A’’ CHANNEL Valves with 
“double life’’ seats in low and medium 


WRITE FOR COMPLETE INFORMATION 


“ t 
WHat you WAN 


BRANCH STORES 
TEXAS: Alice, Corpus Christi, San Anton ital-lal- Mate tL 
Bay City Columbus Barbers Hill Liberty 
Kilgore, Odessa, Monahans. LOUISIANA: Lake Cr 


Iberia, Houma, Harvey, Shreveport 


SALES OFFICES 


SHREVEPORT SAN ANTONIO 


DALLAS 


TULSA NEW ORLEANS LAKE CHARLES 


MIDLAND LAFAYETTE CORPUS CHRISTI 


FORT WORTH 


HANDLING SALES GAS IN SOUTH TEXAS 
With An Installation of 


WILSON SUPPLY —INGERSOLL-RAND 


field compressors 


_WHEN YOU Wan, 


Beaumont 
arles, New 


NEW MEXICO: Hobbs 
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pressure cylinders and the dependable 
type “‘K”’ valves in the high pressure units. 


These features mean profit and satisfac- 
tion to you: 

Completely sealed frame. 

Sealed distance-piece. 

Full-floating aluminum bearings. 
Force-feed lubrication with full flow filter. 
Window-type oil level indicator. 
Low-oil-pressure protection. 

Alumi crosshead shoes. 

Bored crosshead guide. 

Full-floating metallic packing. 
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Bring Your Rig to 


“DON’T move a drilling rig into Alaska 
unless you plan to leave it here per- 
manently.” That is the advice of the 
only independent operator currently 
active in Alaskan exploratory drilling. 

George Tucker, president of Anchor- 
age Gas & Oil Development Company 
points out that: “The sedimentary de- 
posits in the oil potential areas of 
South Alaska are deep—upward of 
20,000 ft in some places. A big rig is 
necessary and transportation costs 
make it impractical to move such a rig 
up here, then turn around and carry 
it all the way back.” 

The number of all-weather roads is 
very small, Tucker continued. “Loca- 
tion accessibility is of paramount im- 
portance in considering a drilling job. 

“We are lucky that we have both 
road and rail access to our area of op- 
erations, There is a good road to the 
nearby town of Houston and the 
Alaska Railroad runs right through our 
lease,” he explained. 

“But much of Alaska is muskeg 
country,” Tucker cautioned. “Roads 
are built through it in much the same 
manner as in Canada. You go in when 
the ground is frozen and make a log 
crosslay as a mat for your power 
shovels. Then, when it thaws you dig 
deep drainage ditches on each side, 


using the dirt for a road bed. Topping 
the dirt with gravel makes a passable 
road.” 


Transportation 

Robin Willis, Tucker’s consulting 
geologist, agrees on the importance of 
accessibility and advises that a landing 
strip, where practical, be built on the 
location as soon as possible. “It is very 
valuable when emergency supplies are 
needed in a hurry,” he pointed out. 

Transportation is doubly important 
in Alaska because there are no oilfield 
supply stores, according to Tucker. 
“Some of the local businessmen are 
trying to start a supply house here in 
Anchorage but it will probably be next 
year before it gets into operation,” he 
added. 

Experience has taught AGO to keep 
a skilled welder and a complete ma- 
chine shop, plus a large stock of spare 
parts right on the location. Even so the 
company still has supply problems. 


Spare Parts 

“In assembling our equipment we 
bought three identical mud pumps for 
our two rigs, keeping one for spare 
parts, This has worked fairly well but 
supplying a drilling operation up here 
can be both frustrating and expensive,” 


Tucker remarked. “For example, there 
is only one diesel engine dealer in An- 
chorage who stocks any amount of 
spare parts. Naturally we have favored 
his engines. We do have other makes, 
however, and for one of these we had 
to get oil filter elements by air freight 
after finding out they were not avail- 
able locally. 

“Sure, we try to be prepared for any- 
thing but even after four years of oper- 
ation we still run up air freight bills as 
high as $1500 occasionally. 

“One time we had a fishing job,” 
Tucker reminisced. “We hooked on 
to the fish, pulled it up about 3000 ft 
and the fishing tool dropped it. The 
drill collars, needless to say, were 
ruined after falling 3000 ft to the bot- 
tom of the hole. We had to get an oil- 
field hauler to truck in new ones from 
Houston, Texas. The trucker said as 
far as he knew that 5400-mile hot shot 
delivery was a record.” 


Confusion 

Distance is not the only problem, 
according to Tucker. Confusion and 
delays are not uncommon in freight 
shipments. “We ordered some drill 


<—George Tucker, president of Anchor- 
age Gas & Oil Development Company, 
and Robin Willis, geologist, examine 
the total production of one of their 
early wildcats 

Tucker has been prominent in Alas- 
kan mining circles for many years. He 
broke into the oil well drilling business 
four years ago. 

Since 1954, the company has ac- 
quired two rigs (one shallow and on 
medium depth), 11,000 ft of explora- 
tory hole and lots of experience. 

Willis is a Los Angeles, California, 
consulting geologist who has acted as 
consultant on three wildcat wells drilled 
in Alaska’s “Banana Belt.” Although 
he emphatically disclaims any title to 
being an authority on the area, he cau 
tiously describes it as one of vast po- 
tential and predicts a large increase in 
drilling activity, beginning next year. 

At the time of this writing, Willis was 
sniffing cuttings on AGO’s Rosetta No. 
3, now drilling below 6000 ft. 
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ALASKA 


— "but plan to leave it here 
permanently" advises a four- 


year veteran of Alaskan drilling <7, 


LeuTian \ 
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prog 


PF wes” 


Arrow indicates Anchorage Gas & Oil Devel 
opment’s 86,000-acre lease in the Susitna Val 
ley, at the upper end of the Cook Inlet area. 


pipe shipped from Seattle. Then we got 
a notice from the Alaska Railroad to 
come and pick it up or be charged 
demurrage. The trucks went to get it 
and no drill pipe. It turned out that all 
the freight agent had was a bill of 
lading. The pipe had been beached in 
Vancouver during transfer to smaller 
boats and was then shipped back to 
Seattle. Unfortunately, you can’t drill 
a well with a bill of lading,” Tucker 
said. 

“Another time,” he continued, “we 
ordered some drill bits by air freight. 
he air line forgot to drop them off in 
Anchorage. After locating them in 
Japan, the air line shipped them back 
here but the customs agents didn’t want 
to let us have them until we paid duty 
on ‘imported’ drill bits.” 


Trucks A-Plenty 

There is one bright side to the Alas- 
kan transportation picture, however. 
Tucker said plenty of trucks, tractors 
and trailers are available to handle any 
kind of oilfield equipment. Also, there 
is plenty of fuel available and it will 
be delivered to the rig by tank truck 
ut a reasonable price. 

Drilling water is no problem in most 
areas, particularly in South Alaska. 


p & 


Surface water is generally available 
and where wells are necessary, suffi- 
cient flows can usually be found at 
shallow depths, says geologist Willis. 


‘Seasonal’ Work 

AGO doesn’t have to worry about 
their surface water supply freezing for 
the simple reason that they don’t work 
during the winter. “Even here in the 
Banana Belt we don’t try to continue 
wildcat operations in cold weather. 
Human efficiency drops to about 50 
percent and the additional cost of pro- 
tecting equipment makes it economi- 
cally impractical in many areas,” 
Tucker said. All work is done between 
mid-April and early November. Devel- 
opment drilling would probably alter 
this pattern, requiring year-round oper- 
ations 

rhe short season, along with operat- 
ing costs, are important factors to be 
considered by a contractor contemplat- 
ing an Alaska move, Tucker pointed 
out. He estimated the total cost of drill- 
ing a well in southern Alaska at 
roughly three times the cost of a com- 
parable well in the states. 

Drilling problems are much the same 
as in any other rank wildcat area, A 
wide range of bits is required because 
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SEDIMENTARY BASINS 
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the many types of formations cause 
drilling conditions to change rapidly 
Since there is no well control it is im- 
possible to predict what types of rock 
will be encountered at any given depth 


No Troublesome Formations 

Willis said there has been a wide 
variety of formations in the wells with 
which he has been acquainted but none 
of them have been particularly trouble 
some. Such things as hole deviation 
wall sloughing, lost circulation 
water encroachment, for example, are 
not considered serious problems. For 
mations have been hard to drill only in 
that it has been difficult to keep the 
right kind of bit in the hole because of 
rapid transitions from hard to soft for 
mations. 

Past experience indicates more drill 
collars and higher bit weights will im 
prove penetration rates but increasing 
mud volume or velocity above the rat 
necessary to return cuttings seems to 
have little effect on the drilling rate 
according to Tucker and Willis 


and 


Mud Bill 

Although no complicated mud pro 
grams have been required, both 
recommend keeping a large supply of 


men 
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faced with 


unusual 
problems ? 


solve them with new CYPAN® 


drilling mud conditioner 


Cypan, a high-molecular weight, acrylic-type polymer, is show- 
ing superior fluid loss control performance in water-base and 
anihen type drilling fluids. 

Field use and laboratory tests demonstrate its stability at 
high temperatures and in the presence of contaminants. It 


maintains its effectiveness under widely varying conditions, in- 
cluding high dilution with water. It possesses outstanding resist- 


ance to fermentation, rarely requires preservative treatment. 
CypaAn is available in 50-pound bags throu 


tion on how Cypan can help solve your dril 





— CYANANMID __— 





AMERICAN CYANAMID COMPANY 
REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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gh Magnet Cove 
Barium Corporation, distributors in the United States and Can- 
ada (and in California, also available through Macco Corpora- 
tion). Ask these drilling mud service companies for informa- 

h ling mud problems. 





mud and chemicals on hand. One 
operator in a remote area encountered 
water and had to fly in mud, at $25 a 
sack, to keep the mud conditioned. 

Technical services are quite expen- 
sive and not immediately available. 
There is one cementing truck operating 
out of Anchorage but it is frequently 
under contract to one of the major op- 
erators. Consequently, service trucks, 
other than cementing, must be ordered 
up from the United States. 

AGO joined with another operator 
to order in a logging truck. AGO’s half 
of the bill, to log 3000 ft of hole, came 
to more than $8000. The cost, of 
course, included travel time from 
Houston, Texas. 


Technical Problem: Cementing 

Willis pegs the lack of cementing 
facilities as the most difficult technical 
problem at present. He said the wells 
with which he has been associated were 
all cemented the old fashioned way, 
using construction cement—the only 
kind available. The cement was mixed 
through the mud mixing hopper and 
pumped down with the mud pumps. 
Mud jets were used to keep the batches 
of approximately 150 sacks mixed in 
the steel mud pits during the downhole 
pumping. 

One long string of casing was 
cemented in this fashion, using eight 
batches. “The job was a success—but 
I still haven't thought of a good reason 
why,” Willis ruefully admits. 

This and other of the pioneering 
problems are expected to change next 
year, following an anticipated sharp 
rise in exploratory drilling by indepen- 
dent as well as major companies. 

Why this almost certain anticipation 
of a big increase in activity? 

Willis said, “The Cook Inlet area, 
with which I am most familiar, has 
potential areas (leased or worth leas- 
ing) equal to or greater than all of the 
known producing land in California. 
I am reasonably certain there are some 
shallow pools and, of course, Richfield 
found production fairly deep. I can see 
no reason why petroleum deposits 
should not be found to say 20,000 ft. 

“At the present time the search 
seems to be pointed toward anticlinal 
accumulations. But virtually every 
known geologic structure that has pro- 
duced oil seems to be present there,” 
he concluded. 

Tucker expressed his faith in 
Alaska’s petroleum potential this way: 
“We don’t plan any contract drilling as 
we have all the work our equipment 
can handle. But, if I were bidding for 
work up here, I would shoot for a deal 
that would just pay my operating ex- 
penses and give me as much of a par- 
ticipating interest as I could get.” * * 
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“BE SURE 
THEY ARE WECO UNIONS!” 


“You know the Boss standardized with WECO Unions 
on his rigs a long time ago. He says it saves money and I know 
it saves a lot of time. You’d be surprised how fast we get a bit 
into the ground since we don’t waste time trying to match unions 
during rig-up. Yesterday we were able to jerk out number one 
pump and replace it with a standby without losing time because 
both had the same WECO Unions. 

“WECO Unions always make-up right, too .. . that ball 
and cone seat seals perfectly and the nuts are strong enough to 
take rough treatment. 

“Another thing I like is, we can get WECO Unions at 
Supply Stores anywhere. We don’t have to carry around a 
bunch of spares.” 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a suwhsidiary o/ 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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SLIM HOLE DRILLING 
IN CANADA 


No panacea for penetration problems, but... 





Twenty Saskatchewan slim hole tests show explo- 
ration advantages, tubular savings 


IN MAY 1957 Hunter Drilling Ltd. 
embarked on a 10-well “slim-hole” 
program in southeast Saskatchewan for 
a major oil company. On the first four 
holes a great deal of precaution was 
taken and quite a bit of experimenting 
with bits was done by varying rotary 
speeds and weight on bit, to be able to 
evaluate each and decide on the most 
promising methods for future op- 
erauions. 

It was found that high rotary speeds 
in the range of 250 to 280 rpm with 
about 2000 Ib per in. diameter on the 
bit was essential for fast top hole drill- 
ing, also the use of a surfactant was ad- 
visable, In limestone formations the 
weight on bit had to be increased to 
3200 Ib per in. diameter while the 
number of revolutions per minute was 
reduced to 120 to be able to maintain 
a good penetration rate. 

Twenty small-diameter holes have 
been drilled — 16 with 6% -in. bits and 
4 with 6%-in. bits. It was found that 
the average bit life was 9 to 10 hours. 
rhis of course, meant more trips, but 
the rate of penetration was almost 
equal to the large bits. 

For an efficient operation the drill 
collar string must be stabilized to elim- 
inate buckling, excessive hole wiping 
and deviation. The use of surfactants 
in the mud on top hole gave trouble- 
free drilling. It is interesting to note that 
the maximum recorded deviation on 
these 20 holes, at no time was more 
than 24 deg. 

lo illustrate further, on four occa- 
sions the operator requested that a 
§ 11/16 in. core barrel with 6¥-in. 
head be run in a 6'%4-in. hole and only 
once we could not get to the bottom but 
the other three were successfully cored. 
On all coring, drillstem testing and log- 
ging, there were no difficulties whatso- 
ever. 

There were two fishing jobs, both for 
lost cones. There was a time loss of 30 
hours on the first and 4 hours on the 
second. In the 6'4-in. hole, a poorboy 
basket proved to a most efficient tool to 
fish cones with. 


Mr. Valint presented this discussion, “New 


Developments in Slim Hole Drilling,” at the 


Canadian Association of Oilwell Drilling Con 
tractors’ annual Safety Clinic in Calgary, Al- 
berta, May 1-2, 195% 


B-88 


Immediately after starting this pro- 
gram, a string of 3-in. drill tubing 
was ordered, This string consists of 
3% -in.-N80-9.3 Ib per ft EUE tubing 
with 8 round thread with bucked on 
3¥2-in. internal flush tool joints. This 
string was put into operation late last 
summer and to date has drilled a total 
of 50,842 ft and with no failures nor 
bent joints. On the first hole using this 
string a specially geared power tong 
was used as a part of the safety pro- 
gram. This lightweight string o< ered a 
good approach to eliminate one of the 
greatest hazards on a rig floor: The 
automatic cathead operated tong and 
the spinning chain. The power tong 
could make and break the tool joints 
adequately but, unfortunately, the 
clearance between the jaws and the 
tool joint were insufficient to latch and 
unlatch efficiently during trips. Thus, 
the use of the power tongs was dis- 
continued. 

Precautions in regard to this light- 
weight string included (1) use of but- 
ton type pipe slips, (2) setting the drill 
tubing low enough to prevent undue 
bending, and (3) utilizing 20 joints of 
Grade E-13.3 lb drill pipe between the 
drill collar string and drill tubing for 
trouble-free operation. 

When assembling the rig for slim 


F. M. J. Valint 


Drilling Superintendent 
Hunter Drilling Limited 
Calgary, Alberta, Canada 


hole drilling, extreme mobility was one 
of the main themes. The elimination of 
all unnecessary items and trimming the 
rig down to bare essentials resulted in 
discarding the two steel mud tanks. In 
its place one large 4.5 by 10 by 40 ft 
tank was built. It had three compart- 
ments and was equipped with a low- 
pressure, high-volume gunning and 
mixing system, allowing cleaning and/ 
or mixing mud without interfering with 
the drilling operation, The use of one 
tank greatly facilitated rigging up and 
reduced transportation by one load. 

The low-pressure high-volume mix- 
ing system supplied by a 6-in. centrifu- 
gal mud pump driven from the pinion ° 
shaft of a 300 input hp slush pump is 
compact and working quite satisfac- 
torily. 

As mentioned earlier, Hunter Drill- 
ing has drilled 20 holes or 88,825 ft and 
has compiled some comparative figures 
between slim holes and conventionals. 

If you are expecting to hear that you 
can drill slim holes faster than con- 
ventional holes, you are wrong, but the 
comparison is much better than it was 
four years ago. 

Hughes Tool Company supplied 
comprehensive data on conventional 
holes drilled around these slim holes on 
the same or adjacent sections but at no 
time more than 11 to 2 miles away. 


FIG. |. Specially designed mud tanks help speed moves of Hunter Drilling Company's new 
Rig No. 2. Selector valve system permits suction from any of five compartments. Deep suction 
allows maximum use of mud in each compartment. 
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THANKS TO 


SPERRY-SUN 


Know your exact well inclination . . . even under high formation 
temperatures ... with a rental Sperry-Sun E-C Inclinometer. Always 
feady, thanks to Sperry-Sun 24-hour field service, your Double- 
Checking E-C makes perfectly accurate, permanent records, ready 


to read as soon as they come out of the hole. 


Rig time for a line operated E-C survey is less than for any other 
survey now available. The E-C records automatically, immediately 


and only after coming to a dead-still rest. 


By varying the resting time of the instrument at different depths, 


you can take multiple records on each trip into the hole, getting 


more complete information and saving rig time. 


You can rent an E-C Inclinometer on a daily, monthly, half year 





or yearly basis. It will pay you to keep one on your well at all times 





1. Selt-Checking 
2. Double-Checking 
3. Multiple Recording 








3118 BLODGETT AVENUE e HOUSTON, TEXAS 


BRANCH OFFICES 
Corpus Christi, Odessa, Marshall, Wichita Falls, Texas. Lafayette, New 
Orleans, La. long Beach, Bakersfield, Ventura, Calif. Oklahoma City, 
Okla. Durango, Colo. Casper, Wyo. 
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WAUKESHA MOTOR COMPANY 
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AULLINE 


(formerly Le Roi) 


The principal models of Le Roi gas and gasoline 
engines, formerly built by the Le Roi Division of 
the Westinghouse Airbrake Company, have been 
sold to the Waukesha Motor Company. The en- 
gines listed on the opposite page will be known 
as Waukesha ““ROILINE” engines, and be built 


2 THE ADDITION of 
these well-known gas 
and gasoline engines 


to the Waukesha line... 
produced by Waukesha 


engine-builders and sold 
through the former Le Roi 
engine distributors... 

is of great importance 

to all users of internal 
combustion engine 


power. 


will produce the V-8 models H-540 and H-844 
high speed transport and industrial engines in the 
Waukesha plant. The remainder of the engine 
models, including the in-line Six and large V-8 
and V-12 engines, will be manufactured in 
Waukesha’s Climax Division plant at Clinton, 


Iowa. ROILINE engines, parts, and service will 
be available in all sections of the country to 
owners, operators, and purchasers of these fine 
engines, through the ROILINE distributor or- 
ganization. OEM accounts normally serviced 
directly by the manufacturer will be handled 
through the Waukesha headquarters sales office. 

This expansion of Waukesha’s production will 
enable Waukesha to manufacture and supply in- 
ternal combustion engine power for any require 
ment from 6 to 1200 horsepower in all normal 
speed ranges and for use with all standard fuels 


as bare engines, complete power units, and with 
components and accessories for special services. 


Le Roi engines are widely used in the oil indus- 
try, and in various types of cotton ginning, com- 
pressor, generator, and pumping installations. 
They have been well-known in these fields and in 
other internal combustion engine applications for 
many years. 


Waukesha has all rights to the manufacture and 
sale of these former Le Roi engine models and 
the service parts, patterns, and designs. Waukesha 


SEE YOUR ROILINE DISTRIBUTOR 


LOUISIANA 
Shreveport 
Ingersoll Corporation 


OHIO 
Cooma a chinery Company 
: a 
Wonder State Manufacturing Co. OKLAHOMA 
CALIFORNIA Chickasha 
Leng Beach Chickasha Gin & Mill Supply 
Engine & Equipment Company City 4 ad 
wLINOES PENNSYLVANIA 
Pittsburgh 
P. C. McKenzie Company 


@ The trade mork LE ROI is used under 
license from Westinghouse Airbroke Co., 
the trade mork owner 


ARIZONA 
Casa Grande 


ARKANSAS 
Paragould 


Centralia 
John Nickell Compony 


Casper 
Emrick & Hill Engine & Equipt. Co. 


Waukesha, Wisconsin « New York «+ Tulsa « Los Angeles 
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This is presented in three areas: 
Florence, Oxbow, and Steelman fields. 
In Florence 6 slim holes are compared 
against 17 conventional holes. In Ox- 
bow, 2 slim holes against 6 conven- 
tional holes and in Steelman 5 slim 
holes against 21 conventional wells. 
For sake of clarification, the first fig- 
ure presented will be the slim hole, fol- 
lowed by the conventional hole. 


Florence Field 
Average No.of Hours 
Drilled Bits OnBtm. Ft/Bit Ft/Hr 
$549" 10.16 101 349 35.1 
S548 6.47 82.3 SAS 43.1 
Oxbow Field 
3757 12 114.6 313 
3704 7.8 9.3 476 
Steelman Field 
4097 13.4 128.5 305.7 
4110 8 54 129 483 


It is interesting to note on the deeper 
holes, as indicated in the Steelman field, 
the overall penetration rates were iden- 
tical. It appears that deeper drilling 
with this method could offer an eco- 
nomic advantage both to contractor 
and the operator, especially a rig rated 
at 5500 ft with 4'2-in. drill pipe could 
very effectively drill to 9000 ft with 
342-in. light weight drill tubing in a 
64 -in. or 6%4-in. hole. 

At present, the only economic ad- 
vantage for slim hole drilling is in the 
savings on tubular goods. Roughly, the 
saving on a 5000 ft slim hole, complet- 
ing it with 856 -in. surface, 41 -in. long 
string, 2%-in. tubing, against a con- 
ventional hole completion of 10% by 
5% by 2%-in., is about $5600. 

It is hoped that the industry will in 
the near future accept the slim hole rig 
as an exploratory tool. 
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FIG. 2. Covered driveshaft (center) leads 
from rotary drive engine (foreground) to 
right-angle gear box. Arrangement prevents 
problems in raising or lowering derrick and 
simplifies maintenance. In moving, engine is 
lowered into substructure. 
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FIG. 3. Lightweight 4'/2-in. drill tubing used in slim hole drilling. Tool joints are made up 
several times before tubing is added to string. This is the first tubing to be used in deep drilling 


in Western Canada. 


Rig Designed for Lightweight Moves 


Challenging the problem of reduc- 
ing operating costs and maintaining 
competitive drilling rates in Western 
Canada, Hunter has put into service 
a new, modified medium-depth rig. 
Attacking one of the most important 
cost factors, that of moving through the 
rugged brush country, Hunter design- 
ers aimed for compact unitization of 
equipment. 

The result is a rig that will move 
anywhere in 27 truck loads, compared 
to as many as 35 loads for rigs of com- 
parable size. The reduction has been 
set at 25 to 30 percent. 

Using a string of lightweight 4% -in. 
drill pipe, the rig is rated for 12,000 ft. 
When the rig drilled its first well, an 
8700-ft hole for French Petroleum 
Company in the Harmattan area north- 
west of Calgary, it marked the first 
time lightweight drill pipe had been 
used in Western Canada on a deep 
hole. Drill tubing has been used to some 
extent in slim-hole operations in Sas- 
katchewan, however. 

Among the equipment that was re- 
designed in modifying the rig were the 
mud tanks. Two 10 by 40 by 5-ft steel 
tanks are used instead of the three 
smaller ones normally used in the area. 
They are believed to be the largest ever 
used in Canada. One of the tanks is 
divided into two compartments with 
the shale shaker mounted atop one 
end. The other tank has three compart- 
ments. 

Design features include a suction 
line which telescopes into the tank for 
convenience and safety during moves. 
A special valve system permits the 
pump to pick up suction from any one 
of the five compartments in the two 
tanks, thus allowing plenty of settling 
action. The suction is arranged so that 


the intake is not more than five inches 
from the bottom of the tank. 

The power arrangement on Hunter's 
new Rig No. 2 is also of special design. 
The drawworks and the engines are five 
feet below the rig floor on a seven- 
foot level. Two banks of twin diesel 
engines provide 900 hp to the draw- 
works or 700 continuous hp to the mud 
pump. The engines are arranged for 
the maximum in compactness. 

A separate, 300-hp diesel engine 
drives the 2042-in. rotary through a 
novel right angle gear box set-up. This 
unusual design prevents any conflict 
with the derrick leg when the mast is 
being raised or lowered. To speed 
moving operations, this engine drops 
into the substructure and is carried in 
the substructure during moves. 

Also incorporated into the substruc- 
ture is the blowout preventer closing 
unit and its air tank. The 30- cu ft stor- 
age tank permits opening and closing 
of the 12 in. blowout preventers 10 
times with all rig power shut-off. 

The rigging-up was done right on the 
first location. The rig manufacturer's 
technicians made the Hunter-designed 
modifications as the rig was set up. 

Receiving special attention during 
the initial drilling operation were the 
4'4-in. if. tool joints on the 12.24-Ib 
drill pipe. 

“We are making up and breaking out 
each one of the new tool joints two or 
three times before running it in the 
hole,” said a Hunter executive. 

“Despite the fact and despite the 
minor adjustments required on any 
new rig, especially a modified one, we 
are still keeping up with the field drill- 
ing rate,” he continued. “Although 
there are still a few problems to be 
worked out, we are now confident it 
will fulfill our expectations.” * * * 
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DODGE 


NEW! 
DIFFERENT! 





TAKES TAKES 
ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT 





TAKES ABSORBS 
END-FLOAT TORSIONAL VIBRATION 











THE COUPLING WITH THE 4-WAY FLEX 


Para-flex 


FLEXIBLE CUSHION COUPLING 


THIS coupling “swallows up” shaft misplacements. It 
automatically compensates for end-float, parallel mis- 
alignment, angular misalignment or any combination 
of all three. Moreover, it cushions the stresses of shock 
loads. And it absorbs torsional vibration—reducing 
noise and protecting machinery from vibration’s de- 
structive forces. 


Here is a new type of performance—made possible 
by the development of a tire-like flexing element. Syn- 
thetic tension members, bonded together in rubber, 
give this element the stamina and dependability of 
modern, high-speed, high-load, shock-absorbing truck 
tires—and the ability to respond magically to all 
manner of changing shaft conditions. 


Para-flex takes minimum space on the shaft. Mount- 
ing is simplified through the use of standard Taper- 
Lock bushings—no reboring, no machining. Safety 
is promoted by flush design; there are no protruding 


parts. No lubrication is required, no periodic inspec- 
tion. And since the flexible member is molded with a 
transverse split, it can be replaced without moving 
either the driver or driven machine. 


Para-flex Couplings are stocked by Dodge Distribu- 
tors in popular transmission sizes. They are available 
from factory stock in capacities up to 825 hp at 1200 
rpm. Call your distributor for early delivery to make 
your own test. You'll witness something revolutionary! 
DODGE MANUFACTURING CORPORATION, 7900 Union, Mishawaka Ind. 


f Mishawaka, Ind. 


CALL THE TRANSMISSIONEER~— your local Dodge Distributor. Factory 
trained by Dodge, he can give you valuable help on new »st-saving 
methods. Look in the white pages of your telephone directory for 


“Dodge Transmissioneer 
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PACKAGED COMPRESSOK 
PERFECTLY BALANCED 
FOR PILING 
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Here, in the Gulf of Mexico, this Southwest 

Packaged Gas Compressor compresses 

4 million cubic feet of casing head gas per day 
from 350 to 900 psi. Proof that the perfect 
balance of the Southwest unit permits installation 
on any type of foundation. Pre-stressed 

concrete platforms, wooden piling, floating or 
submersible barges, are all the same 

to the rugged, perfectly balanced Southwest 
Packaged units. In addition to the economies of 
Packaged Gas Compressors, Southwest can deliver 
directly by barge from the Port of Houston 

to your location, eliminating costly 

rail-barge transfers. 


The unattended operation, possible with the 


FOR GAS LIFT, GAS BOOSTER, PRESSURE automatic controls and safety devices 
MAINTENANCE AND SIMILAR PROJECTS. on Southwest Packaged Compressor Plants, 


cuts operating cost per horsepower-hour to a 
fraction of the cost of a fully attended stationary 
installation. A Southwest engineer can show 


= ea Claes om 206 hp 60 hp. 
INDUSTRIES, INC. 


P. O. Box 19392, Houston 24, Texas 
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GAS ENGINES 
PRESSURE PUMPS 


The good hard sense in going “AJAX all the 
way” shows up year after year. Match an 
: — West oo ee Ajax Gas Engine with an Ajax Pump and you get a bal- 
four Ajax Engines driving four Ajax Pumps. anced workhorse team. You get undivided responsibility 
+ LRP ’ for maintenance. You benefit by a single interest of the 
wd builder in the performance of engine and pump alike. @ Small 
wonder that experienced production men agree, “If you 
want to be sure of your waterflood jobs—go AJAX all the 
way!”’ Ask your supply man. 


cy’ IRON WORKS 


Builders of GAS AND OIL ENGINES + PRESSURE PUMPS 


CORRY, PENNSYLVANIA 
Oil Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA. * R. B. MOORE 
SUPPLY CO., BOLIVAR, N.Y. °* BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 





Oil exploration, 
development continues 
despite French-Algerian 
civil strife 


V. S. Swaminathan 
London, England 


RECENT SAHARA oil and natural 
gas finds would appear to offer an op- 
portunity for a Euro-African essay in 
European economic and financial co- 
operation. In addition, it tis a means of 
escape for France from undue depend- 
ence on foreign fuel and energy sup- 
plies. Several American oil companies 
are beginning to take a lively interest 
in this Sahara oil search 

The Compagnie Financiere de 
Recherches Petroliers (Cofirep) was 
formed in January 1955 to finance 
search for oil in French North Africa 
and overseas territories. Near the end 
of that year its capital was increased to 
Frs. 2000 million (one U. S. dollar 
454 francs). In 1956 a new cash issue 
raised it to the present total of Frs 
7000 million. The company’s holdings 
are spread over thus 

France Frs. 1655 million 

(in ¥ companies) 
N. Africa Frs. 2057 million 
(in 6 companies) 
Overseas 
territories Frs. 1630 million 
(in + companies) 

The companies have actually located 
worthwhile oil deposits. The Com- 
pagnie de Recherche et d’ Exploitation 
Petroliere au Sahara (CREPS) has 
found oil in the Edjele region near the 
Libyan border, and natural gas reserves 
in the Salah sector. The Compagnie 
Francaise des Petroles “Algerie” 
(CPA), and the Societie Nationale de 
Recherche et d’Exploitation des Pet- 
roles en Algerie (SN REPAL) are 
sharing equally in the exploitation of 
the Hassi-Messaoud oilfield, and natu- 
ral gas at Hassi R’mel. 
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Concession areas in Algeria encompass much of the Sahara. Most prolific discoveries have 
been made near the Libyan border at Edjele, Hassi Messaoud, and Tiquentourine. Other less 
successful or less developed exploration areas are indicated 


The very first strike in North Africa 
was made in the Edjele area at the be- 
ginning of 1956, and by the end of 
June there were 25 producing wells, all 
shallow. Other adjacent finds include 
Tiguentourine 40 miles to the west 
with 14 wells, the deepest reaching 
8550 ft. Zarzaitine 20 miles to the 
north-west with three producers, and 
the most recently discovered find at 
Tin Essamerd. 

A second important strike was made 
at Hassi Messaoud at deeper levels ex- 
ceeding 7840 ft, where exceptionally 
high pressure was encountered. Ten 
wells are now producing. 

According to information available 
in mid-August, 1957, reserves at Hassi 
Messaoud were placed between 600 
million and 800 million metric tons 
The oil bearing zones lie at depths of 
between 10,000 and 11,000 ft, and are 
300 to 450 ft thick. Several wells are 
now producing. Here the oil-bearing 
strata is believed to be at least 522 ft 
deep, compared to an average produc- 
tive zone of 140 ft in the Middle East 

The discovery well at Edjele found 
35 deg crude oil at a depth of 1470 ft, 
containing 30 percent light gasoline. It 
was flowing 19 bbl an hour on produc- 
tion tests. And tests at Tiguentourine in 
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June 1956, 43 miles to the west of 
Edjele, yielded more than 30 bbl of sul 
fur-free crude on an hour's test 


Concessions 

Both French and foreign companies 
seeking Sahara oil concessions were 
recently given the first official indica 
tion of what areas may be available to 
them. At present, much of the Centra! 
Sahara, including the Hassi Messaoud 
oilfield, is held by two French com 
panies 

Under the French oil law these two 
companies—CPA and SN REPAL had 
to give up half their Sahara permits 
after an initial five-year period ending 
October 1957. CPA has a five-year re 
newal of its concession on the permits 
of Ouargla, Oued Mamous and El 
Golea. SN REPAL has sought renewal 
of its Touggourt, Oued Fahl and Oued 
Mya permits, 

These six permits, w ith the exception 
of Oued Mamous, located in Western 
Sahara near the Moroccon frontier, are 
adjacent and stretch from north to 
south in Central Sahara surrounding 
the Hassi Messaoud field 

This marked the beginning of 
bidding for the returned concessions by 


caugel 


i heres 
French and foreign companies 
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. DURABLE, ' 
ECONOMICAL 


...-ALCOA ALUMINUM PIPE 
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FOR WATER SUPPLY, GAS LINES, 

GATHERING SYSTEMS, TANK 
BATTERY LINES AND | 

VENT LINES 


If you’re looking for portable piping that combines low installed 
cost with excellent performance, specify light, strong ALCoaA® - 
Aluminum Pipe. Here’s why: 


PORTABLE . . . One man can easily handle several standard 

lengths of ALCoA Aluminum Pipe. Small crews can quickly and “ 
easily lay long lines of pipe. Pick-up and relaying is easily accom- 

plished to keep pace with moving jobs. 


ECONOMICAL... Handling by small crews means low laying 
costs. Long service life adds extra savings. 


DURABLE . . . Rugged ALcoa Aluminum Pipe stands up well 
under heavy abuse. And it’s highly resistant to corrosion under 
the most severe conditions. 
Operating efficiency of ALcoa Aluminum Pipe is excellent 
. same friction factor as smooth drawn tube of other metals | 
insures low loss of head. 


AVAILABLE . . . ALcoA Aluminum Pipe and quick couplings 
of aluminum are immediately available through a nationwide 
network of distributors. You will find them listed under “Pipe” 
in the Yellow Pages of your telephone directory. Check your 
nearest distributor for detailed specification data. Or mail the 
convenient coupon. 








ee ee ee 7 
Aluminum Company of America ; 
| 918-K Alcoa Building, Pittsburgh 19, Pennsylvania 
| Please send me your free booklet describing portable piping of Alcoa Aluminum. | ALCOA 
| I need low cost, portable piping for the following services: | = 
| | ALUMINUM 
| | ae © omrany or amen en 
| | £ 
| | 
; Name Title Gy 
| Compony | ALCOA THEATRE 
| | Fine Entertainment 
| Address | Alternate Monday Evenings 
| City Zone State 
SLES } 
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W-K-M’s Creative Engineering 


has designed, produced, tested 
this production valve for you 


The creative engineering process at W-K-M_ is intensely 
practical. It studies your problems—on the rig and at the Christmas 
Tree—and creates practical solutions for them 

The process begins with the design, extends through produc- 
tion, includes the most rigorous testing in the business: before it’s 
shipped, every W-K-M production valve is tested against pressures 
higher than any it will control in your service 

That's why W-K-M production valves have earned such a fine 
reputation for performance throughout the world, why field men 
recommend them, and engineers specify their use 

When you install a W-K-M production valve, you give your 
operation the benefit of a valve designed, produced and tested 


for your use 


ON HAND 


The most used sizes of W-K-M Gate 
Valves are carried by supply stores 
everywhere. Special sizes and special 


designs are produced as you need them 


Ideal 
for Sand Fracturing 
Service 


This drawing shows how the bore 
through the body and gate of a W-K-M 
production valve is isolated by the gate 
segments from the body of the valve e 
Diameter of the bore equals that of the pipe 
(this provides a full, smooth flow, the same 
as through the pipe) e This eliminates 
the turbulence that will cut out an ordinary 
valve under high pressure in a short time e 
Seats are fully protected from the possibility 
of being cut-out by sand-laden fluid, because 
the fluid never touches them in either the 
open or closed positions . Ihe valve 
seals both upstream and downstream; any 
accumulation in the body can be flushed-out 
through drain plugs while the valve is under 


pressure 
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“_..Wway made easier 
by supply stores" 


“Since the modern oil industry began at 
Spindletop 57 years ago, many people 
and groups have contributed to 
the notable achievements this industry 
has made. 


“The equipment supply industry is one 
group which too frequently 
does not receive recognition for its 
important role. 


“The way of drilling contractors through 
the years has been made easier 
by the existence of supply stores. 


“These people, their inventory, their 
many services—regardless of the time 
or the locale—have given many 
contractors the stimulus needed to keep 
up a very gruelling pace. 


“The supply store is a much needed 
warehouse, a banker, a consultant, 
a friend, and a major factor which has 
kept the oil industry aggressive 
and healthy. 


“None of us can forget that the future 
success of the oil industry certainly will 
depend on a continuation of 
combined effort on the part of 
contractors, producers, suppliers, 
manufacturers and service companies.” 


Mr. A. W. “Tommy" Thompson, President 
A. W. Thompson, inc. 
Past President, A.A.O.D.C 
Past Vice-President, AP/ Division of Production 
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PETROLEUM EQUIPMENT SUPPLIERS ASSOCIATION —?- 


© 
PROUD TO BE PART OF A PIONEERING INDUSTRY 


BOTT Oy 
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to participate in the Sahara oil search. 

The Suez Canal Company is extend- 
ing its activity to the financing of oil ex- 
ploration and production. It has 
teamed up with the Banque de Paris et 
des Pays-Bas to form “Comparex,” 
with an initial capital of Frs. 20 
million. 

Chree French banks—Lazard Freres, 
Rothschild Freres and Credit Lyon- 
nais — have announced the joint set- 
ting up of a Frs. 1000 million oil in- 
vestment company. Lazards have also 
established with the Banque Sahara, 
another oil exploration company, 
“Eurafrep,” with Frs. 5000 million 
capital to participate with local and 
foreign oil interests in world-wide oil 
search. They have also been having 
talks with Newmont Oil Company, a 
subsidiary of Newmont Mining Cor- 
poration with a view to finance petro- 
leum exploration should the U. S. com- 
pany secure a Sahara concession. 
Lazards are already represented in the 
Compagnie Auxilaire de Petrole 
formed in July (1957) to participate 
in oil search. 

An agreement was signed in August 
1957 by Cities Service and two French 
groups PREPA and FRANCAREP to 
form a new prospecting group in which 
the American company will have a 50 
percent interest, It has asked for a per- 
mit to prospect for oil in the Sahara. It 
conceded this will be the first direct 
U. S. interest in Algerian Sahara, al- 
though Jersey Standard and Socony 
Mobil both have small holdings in some 
French oil finance companies. 

If the permit is granted it will mark 
a departure from the French Govern- 
ment’s previous ruling that companies 


prospecting for petroleum and natural 
gas in the Sahara should at least be 51 
percent French-owned. It seems un- 
likely that the new group would have 
been given its present form unless there 


was thought to be a good prospect of 


a permit forthcoming. Indeed, i was 
set up on time to bid for the Sahara 
permits to be surrendered by CPA and 
SN REPAL in October, 1957. Inci- 
dentally, PREPA was founded in 1953 
and hitherto had confined its oil pros- 
pecting to Alsace in France. 

Phillips Petroleum 
awarded exploration permits on an 
815,430 acre concession in the Sahara 
in the vicinity of Hassi Messaoud with 
Compagnie Petroles 
France-Afrique (COPEFA) and Omn- 
ium des Recherches et Exploitations 
Petrolieres (OMNIREX). Phillips 
holds 25 percent interest in the con- 


company was 


Francaise des 


cession, awarded in March 

In mid-January the French cabinet 
discussed in committee the allocation 
of Sahara oil concessions to domestic 


and foreign oil companies. The Royal 


CPA drilling rig at unsuccessful location near Timimoun, about 430 miles south of Algiers 
Exploratory drilling has been extended to almost every area 


Dutch-Shell group, British Petroleum 
and seven U. S. “independent” com- 
panies were among the applicants for 
these concessions returned by the exist- 
ing French concessionaires in the fall 
of 1957. 

Among problems awaiting solution 
is that of preserving the French interest 
in the Sahara while seeking to attract 
and hold foreign interests. In particu- 
lar, France insists on retaining 51 per- 
cent of capital control on any group 
prospecting in her territory. But the 
U. S. major oil companies are holding 
out for 51 percent control of any group 
which they might join 


Problems of Progress 

What oil search means in Sahara is 
best indicated by the activities of the 
CPA. It holds over 60,000 square miles 
under permit for oil exploration in the 
desert depths of Algerian Sahara on 
which it has spent some $39,200,000 
since the 1953-54 season, The head- 
quarters of the operation are at El 
Golea. To the west and east lie Timi- 
moun oasis and Fort Flatters. For 8 o1 
9 months in the year, until the heat of 
full summer makes conditions in the 
desert intolerable, parties of European 
explorers and their assistants traverse 
the region, carrying out a systematic 
survey of geological conditions 

Following the initial aerial survey, 
the CPA geological parties explore the 
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terrain collecting surface data. Two 
types of geophysical survey gravi 
metric and seismic — are in progress 
By mid-1957 more than 60,000 sep- 
arate gravimetric readings had been 
taken. Survey teams comprise some 10 
technologists, plus assistants, mechan 
ics and drivers, and up to 100 local 
workers. They travel by air, land-rover, 
camel or on foot. For the most part 
they must live in tents, which are 
moved from site to site, together with 
all scientific equipment, supplies and 
the very large quantities of water es 
sential to life 

In the wake of the survey parties 
come the exploration drilling crews, 
who have already sunk 27 wells with no 
more success than a few traces of dry 
gas in one or two ol the permit areas 
The drilling crews lead a more settled 
lite than the survey parties and are 
provided with air-conditioned living 
accomodation and properly established 
kitchens and messes. They work, how 
ever, all round the year, during their 
8-hour shift on the rig, even in the full 
heat of summer when the thermomete! 
reaches 120 F in the shade 

The survey teams and exploration 
drilling crews enjoy good food, one 
weck’s holiday every four or six weeks 
regular service of mail and newspapers, 
a good library and frequent movies 
However, many of them, with families 
in Algiers are flown back to spend their 
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sand... 
abrasion... 
temperature... 


This pump is especially efficient in wells 
with excessive float sand, dirty fluid, or 
high bottom-hole temperatures because the 
three concentric, free-fitting tubes use well 
fluid for the plunger seal. The plunger is 
also free-falling, which allows a faster 
pumping rate without being hard on the 
rods. H-F 3-Tube Pumps are fitted out to 
A. P. |. specifications, including standard 
balls and seats. Either regular or on-and-off 
types are available in2”x1%",24%4"x1l%”, 
and 4"x3%”" sizes, and in 12’ to 25’ lengths 
For hard-to-pump wells—or as a good, all 
around pump for average wells—you can 
depend upon the H-F 3-Tube to make good 
production without frequent pulling jobs 


harbison-fischer 
manufacturing co. 


2501 VIRGINIA STREET + FORT WORTH 


"Best Pumps in the Oil Pateh' 


NFORMATION OF 
SEE READER SERV 


week’s holiday in the flats provided for 
their families. 

The administrative difficulties of 
mounting an operation with many hun- 
dreds of men in this empty quarter, 
where no civilized amenities previously 
existed, are tremendous, New roads 
and tracks totaling 1100 miles have had 
to be constructed to move the heavy 
drilling equipment from site to site, 
and existing roads kept in repair. No 
fewer than 28 airstrips had been laid 
at each of the well sites, and at the main 
administrative centers so that equip- 
ment and supplies can be flown in regu- 
larly. As surface water does not exist 
except in the oasis, and as a drilling 
rig may well use some 17,500 gal a day, 
the early geological wells have had to 
be converted into water wells, or new 
water wells sunk. Tank trucks provide 
a regular supply to the drilling sites. 

These regular trips and the less pre- 
dictable wanderings of the exploration 
parties in their land-rovers cannot take 
place without careful planning and 
supervision, as serious breakdown in 
the desert wastes might otherwise mean 
rapid starvation and death by thirst. 
All journeys are routed and scheduled, 
and every party is in short-wave radio 
communication with headquarters. 

Early in 1957 the French Minister of 
Industry and Commerce outlined the 
capital program for oil exploration in 
the next five years or so totaling $700,- 
000,000, a substantial part of this sum 
to be devoted to search for and develop 
the Sahara oil and natural gas re- 
sources. He deemed feasible that 4 
million tons of Sahara crude oil be 
piped out of the fields to the Mediter- 
ranean Coast by 1959. 


Natural Gas 

The prospect of securing natural gas 
direct from the Sahara to South France 
is under study by Gaz de France. The 
projected pipeline might run from 
Hassi R’mel to the main Sahara natu- 
ral gas field 400 miles south of Algiers 
under the Mediterranean to Perpignan 
in South France. It is estimated that 
the line will provide France with ap- 
proximately 105,900 Mcf of gas a year, 
virtually 75 percent of current annual 
consumption. Most of the gas fields are 
at Hassi R’mel, Hassi Messaoud and 
in Salah in South Algeria. Hassi R’mel 
alone may yield more than 176,500 
Mcef a year, while by 1960 Hassi Mes- 
saoud may be accounting for 70,600 
Mcf annually. Algeria’s consumption 
of natural gas is of the order of 17,650 
Mcf a year, which with the setting up 
of new industries, might easily be 
doubled. *** 
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ETE Directional Drilling keeps 


you “on target” all the way down. 
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DATA—WORLD'S DEEPEST WELL 


Job: Richardson & Bass- Mecom-Free- 
port-Humble-LL& E-SL2414, Well 
No. 1-L. 

Location: Lake Washington Field, 
Plaquemines Parish, La 

Log. Temp.: 326° 

Detail: Squeeze Job #4 —Cast-iron 
retainer was set at 21,020 ft. to replug 
and abandon perforations from 21,419 
to 21,465 ft. Dry blend for this job was 
made up of 3 ),550 Ibs. of UNAPLO ce- 
ment, 22,800 lbs. of barite, 347 lbs. 
cmunec (0.65%); 58 bbls. of water 
used for 100 bbls. of 17.5 Ibs. per gal. 
slurry. Mixing time was 58 min. At 
the end of 1 hr. and 59 min. pressure 
build-up observed, with 88 bbls.squeez- 
ed. At pressure of 3,400 psi (casing 
pressure was 2,000 psi) retainer moved 
up hole and job bradenhead squeezed 
to completion. At 2 hrs. and 12 min. 
(from the start of mixing) 5,800 Ibs. 
obtained, with 95 bbls. squeezed out. 
Reverse-out of remaining 5 bbls. ef- 
fected. Squeeze b, #5, 6, 7—All 
similar patterned after #4. CMHEC 
decreased to 0.56%. In all 3, final 
squeeze pressure was 6,000 psi Re- 
verse-outs were 10 bbls., 10 bbls., 12 
bbls., respectively. No difficulty on 
any reverse-outs because reversed ce- 
ment quite fluid on recovery. 


@ On the deepest jobs, oilmen have learned to rely on UNAFLO 
retarded oil-well cement to go into place without a hitch, 

@ Slurries pump easily, stay fluid and pumpable under severe conditions 
of temperature and pressure 

@ The retarded set of UNAFLO cement gives vital extra time 
in emergencies, yet slurries form a strong, watertight, sulphate- 
resistant seal. 


For typical data tables, write: Universal Auas 


100 Park Avenue, New York 17, N. Y. 


Universal Atlas Cement Company 
Subsidiary of United States Steel 


*UNAFLO is a registered trade-mark 
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SHAFFER 
ROTATING BLOWOUT 
PREVENTERS AND STRIPPERS 


© Combine in one unit every neces- 
sary feature for complete pressure 
contro! while drilling. 

@ Maintain continuous seal cround 
any element in the drill string, drill 
pipe, tool joints, kellys, drill col- 
lars, and couplings — automatically, 
whether string is rotating, being 
roised or lowered, or is stationary. 
© Can be used with any standard 
kelly (squore, hexagonal or octag- 
onal)—and any type of drill pipe 
(coupled, upset or flush). No spe- 
cial drill string is required! 

© Quick-Releasing Bonnet permits 
passing bits, reamers, other large- 
diameter tools through the unit 
quickly and easily. 

* Available in 2 types—ca complete 
range of sizes! 


SHAFFER MECHANICAL 
CELLAR CONTROL GATES 


¢ Available in both Double (illus- 
trated above) and Single types for 
operation by an air motor drive 
utilizing the air supply available 
ot most rigs — plus the protection of 
monval standby! 

© Even in sizes as large os 1346” 
(12” Series 900) the Double type 
requires less than 29” cellar height, 
the Single less than 17/2"! 

® Rams ore changed by simply re- 
moving one end cover... quick 
draining ram compartments prevent 
eccumulation of deterimental mud 
ond sond...moany other unique 
features make these gotes top 
choice wherever mechanically- 
operated cellar control gates ore 
preferred! 


SHAFFER LANDING, 
CASING AND TUBING HEADS 


© Meet every requirement for mod- 
ern, compact, casing and tubing 
suspension in wells of all depths. 
© Avoilable in various types and 
pocking orrangements. Base Heads 
and Combination Base, Casing and 
Tubing Heads ore available for 
combining several units into one 
where spoce is at o premium. 
Shaffer also provides a complete 
line of modern Tubing Heads, Mul- 
tiple Zone Hook-Ups and other con- 
trol equipment for your landing, 
casing and tubing strings. 


= 


SHAFFER HYDRAULIC CELLAR CONTROL GATES 


@ Available in Both Double (illustrated 
above) and Single types. Both in choice 
of Non-Rising Locking Shafts (for 
those preferring maximum compact- 
ness) and Rising Locking Shafts (for 


those preferring quick indi- 
cation of ram position.) 


@ They provide unequalled 
simplicity in changing rams. 
Simply unbolt two doors, 
change rams, close and bolt 
the doors. Rams are auto- 
matically aligned as the 
doors are bolted shut! 


@ They save cellar space. 
Even in sizes as large as 
1334” (12” Series 900), the 
Double Gate (with two ram 
compartments in one body) 
is only 30” high...and the 
Single only 18%” high 
(Smaller sizes are even 
less)! 


® Still other exclusive fea- 
tures—such as Direct Hy- 
draulic Drive, Completely 
Enclosed Design, Quick- 
Draining Compartment Bot- 


toms ...make Shaffer Hydraulic Cellar 
Control Gates the outstanding choice of 
the industry. 

They are available in a complete 
range of sizes and pressure ranges. 


/ 


‘ 





SHAFFER XHP HYDRAULIC GATES 


Large-Bore Preventers for Extra High Pressures! 


Shaffer's new XHP Hydraulic Gates are not only in full 
production, but many are in actual field service, es- 
tablishing advanced standards of pressure protection 
where unusually high well pressures are encontered 
> XHP equipment features a unique hinged body 
design that greatly simplifies ram changes and 
maintenance! 





P Fluid lines are machined directly into the hinge 
pins so body can be swung open without 
breaking any fluid connections! 

Three bore sizes are available — 7 1/16” bore for 

working pressures to 15,000 PSiI— 9” bore and 

11” bore for working pressures to 10,000 PSI! 
Write for new bulletin that provides full details 
on Shaffer XHP Preventers! 





2a 


On toa 
reaoensnn 


Send for the complete Shaffer 
Catalog which describes these 
and other Shaffer Pressure 
Control Products! 
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Short-cut design calculations 
and field applications of .. . 


The Plunger Lift Method 
of Oil Production 


Carrol M. Beeson, 
Petroleum Engineering Department, 
The University of Southern California 
los Angeles, California 


Donald G. Knox and 
John H. Stoddard, 


The National Supply Company, 
los Angeles, California 


USE OF EQUATIONS AND FIGURES 
WITHOUT PLOTTING OPERATING LINC 
WHEN THE STATIC BOTTOM-HOLE PRESSURE and 
the productivity index are known or may be estimated, a 
well’s operating line may be drawn on a nomograph, as has 
been described earlier. Even when such bottom-hole data 
are not available, the equations for net operating pressure 

and gas-liquid ratio gradient may be used to advantage. 
Any oil or gas well has limitations as to pressure or volume 
of gas, and one of these factors is more critical than the 
other. By substituting a value for the more critical factor 
into the appropriate equation, the size load may be com- 
puted, This computed size load may be substituted into the 


TABLE 4, Example Wells for Use of Equations. 


EXAMPLE WELL WITH LIMITED NET OPERATING PRESSURI 
Data 
Tubing Size, O D, In 
Tubing Depth, Ft. 
Anticipated Minimum Tubing Pressure, psi 
Pressure of Outside Gas Available, psi 
Anticipated Production Rate, B/D 
Solution by Equations or Figures 
From data, Net Operating Pressure, psi 
From Equation 1 or Fig. 2, size load, Bbl/eyel 
From Equation 3 or Fig. 1, Gas-Liquid Ratio Gradient, CF/B 
Ft 1000 
Probable Gas-Liquid Ratio, CF, B 
Probable Daily Gas Volume, Mef/D 
EXAMPLE WELL WITH LIMITED GAS-LIQUID RATIO 
Data 
Tubing Size, O D, In 
Tubing Depth, Ft 
Minimum Tubing Pressure, psi 
Gas-Liquid Ratio, CF/B 
Solution by Equations and Figures 
From data, Gas-Liquid Ratio Gradient, CF/B 
Ft / 1000 
From Equation 4, Size Load, Bbl cycle 
From Equation 2 or Fig. 4, Net Operating Pressure, psi 
Probable Maximum Casing Pressure, psi 
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WELL SELECTION AND 
APPLICATIONS—CONCLUSION 


PART 5 


companion equation, and a value may be calculated for the 
less critical factor. This process may be repeated, starting 
with various values of the more critical factor. 

The above method is illustrated in Table 4, and it may 
be applied either before or after installing free piston equip- 
ment. Before installation, the calculations are used in pre- 
dicting future performance. After installation, the method 
is used in adjusting the operating conditions to those most 
suitable for the well. 


WELLS SUITABLE FOR FREE PISTON PRODUCTION 
General Considerations 

The free piston can be applied to all wells that are within 
its capacity and where sufficient gas and pressure are avail- 
able. These include weak flowing wells, small producers 
with high gas-oil ratios, and wells on gas lift that are using 
excessive volumes of gas. Also are included wells where the 
accumulation of bottom-hole water, paraffin, or an emulsion 
is a production problem. 


EXAMPLE GAS WELL UNLOADING WATER TO ATMOSPHERI 

Data 

Tubing Size, O D, In 

Tubing Depth, Ft 

Casing Pressure, psi 

Water Production Rate, B/D 
Solution by Equations or Figures 

From data, Net Operating Pressure, psi 

From Equation | or Fig. 2, Size Load, Bbl cycle 


From Equation 3 or Fig. 1, Gas-Liquid Ratio Gradient, ¢ B 
I 
i 


oF 
t 

Probable Gas-Liquid Ratio, CF/B 

Probable Daily Gas Volume Used in Unloading, Mef/D 
EXAMPLE GAS WELL PRODUCING TO SALES LINTI 

Data 

Tubing Size, O D, In. 

lubing Depth, Ft. 

Sales Line Pressure, psi 

Casing Pressure, psi 

Water Production, B/D 

Solution by Equations and Figures 

From data, Net Operating Pressure, psi 

From Equation 2 or Fig. 4, Size Load, Bbl/cycle 

Cycle Frequency, Cycle day 

Cycle Time, Min/cyele 

From Equation 4, Gas-Liquid Ratio Gradient, CF/B 

Ft/ 1000 
Probable Gas-Liquid Ratio to Lift Water, CF/B 
Probable Daily Gas Volume Used in Lifting, Mef/D 
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Here is YOUR inventory of 
sucker rods! 


Field stocks are maintained for your con- 
venience so that single string quantities 

can be delivered where, when and as you 

want them, without prior investment on 

your part. 

Regional Warehouses—This complete 
stock at Los Angeles is typical of the quan- 

tities we maintain at warehouse points, 
including Houston and Odessa, Texas. 
They enable us to give you prompt delivery 

on short notice even on your larger orders. 
District Stocks— All the different grades 

and sizes commonly used throughout the 
territory are stocked in sufficient quantity 

to satisfy buying practices within the dis- 

trict. Rapid delivery of any rod grade or 

size, not carried by the local store, can be 
made to customers from rod yards, such 

as the one maintained at Edmonton, = 
Alberta, Canada. 
Store Stocks are carried in the grades and 
sizes that are popular in each store terri- 
tory, to serve the new and replacement 
needs of our customers. Stock at El] Dorado, 
Arkansas, (bottom) is typical of the local 
stocks you'll find at an “Oilwell” store 

near your lease. 

Our rods are manufactured at Imperial 
Works, Oil City, Pennsylvania, where 
hundreds of thousands of feet are carried 
in all sizes, lengths and grades for immedi- 
ate car load shipments. 

The Oil Well Supply system enables you 
to get the correct “Oilwell’’ Sucker Rods 
without delay. That’s why you never have 
to stock sucker rods. Your “‘Oilwell”’ store 
stocks are your inventory . . . available 


oe) the? 


ery 


ia 





on demand. USS and “‘Oilwell"’ are trademarks 





Branches Serving All Oi! Fields ¢ Executive Offices—Dalias, Texas 

Area Offices—Calgary, Alberta « Casper, Wyoming « Columbus, 0 

Dallas, Texas ¢ Houston, Texas « Tulsa, Okla. « Los Angeles, Calif 
Export Office—30 Rockefeller Plaza, New York 20, N. Y 
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RECTOR 


Metal-to-Metal Seal CASING HEADS 
give the best performance. 


Neither cold nor heat nor humidity can cause a 
Rector metal-to-metal seal Rectorhead to fail. In 
temperature ranges from 60° below zero to 850° 





Fahrenheit Rectorhead continues to out-perform all 
others. When you use Rectorheads you “seal-with- 
steel”. The welded seal, plus API ring gasket, does 





not require replacement or maintenance. It is 
immune to corrosion inhibitors, will not “flow” under 
high temperatures nor freeze under low temperatures 


Specify a Rectorhead and “seal-with-steel”. Available 
in a complete range of sizes up to 20” through 
your favorite supply store. 





RECTOR WELL EQUIPMENT COMPANY, Inc. 
1100 North Commerce St., Fort Worth, Texas 
Houston Plant: 2215 Commerce St. 


EXPORT REPRESENTATIVES: 
Continental Supply Co., Mid-Continent Supply Co., Oi! Well Supply Co. 
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Free piston production is especially suitable for the deeper 
well with a medium to high static bottom-hole pressure and 
low productivity index. This method may be economically 
applied to the difficult intermediate step between flowing 
and pumping, usually when gas-oil ratios are high. The 
plunger is considered a depletion device for deep, tight 
formations. 

The standard free piston installation consists of surface 
controls and a simple, open system without a tubing packer. 
Experience has proved that lower flowing bottom-hole pres- 
sures can generally be obtained by this system than by any 
other gas-lift method. 

In some wells, it becomes necessary to lift small loads of 
oil each cycle. In such cases, a plunger acting as a piston 
can lift the oil with less pressure, less volume of gas, less 
slippage, and less chance of forming emulsions than is the 
case with any other gas-lift method. 

For best results, oil gravities probably should be above 
24 deg API. A free piston will produce wells with water 
cuts ranging from 0 to 100 percent, providing the gross pro- 
duction rate is within the capacities listed later in this section. 

The piston is excellent for preventing the build-up of par- 
affin on tubing walls and often in flow lines as well. This is 
due to the combination of the intermittent gas flows, fol- 
lowed by warm slugs of liquid, and the scraping action of 
the piston. 

The piston can operate in the tubing, no matter how 
crooked the hole. It has not been determined how great 
would have to be the deflection from the vertical to cause 
an adverse effect upon piston operation. But it is believed 
that a steep angle would tend to slow the piston, so that its 
maximum effectiveness could not be realized. 


Capacities 
The maximum (gross) production rates of wells ordi- 


narily considered suitable for free piston production are as 
follows: 


Plunger Size, In 
2 in 2) in. 
Depth—Ft per day Bbl per day 
KM) 130 100 
6000 115 175 
SOK) 105 10 
L000 95 1 
12000 85 140 


SELECTING WELLS FOR FREE PISTON 
PRODUCTION 

The suitability of an oil well for the free piston system 
is best determined by plotting the well’s operating line on 
a nomograph, as described earlier. A helpful preliminary 
apprasial, however, may be made by using Fig. 7 or 8 
to determine whether a well is a possible candidate for free 
piston production. 


Use of Fig. 7 and 8 

The curves in Fig. 7 and 8 represent probable require- 
ments of gas and pressure. The gas-liquid ratio* is plotted 
against the net operating pressure. The latter is the amount 
of the casing pressure that is over and above the trap or 
separator pressure 

Because these curves represent average values, 2000 ft 
should be subtracted from the well’s tubing depth in using 
the curves to determine whether a well’s operating line 
should be plotted. 

In using the figures, proceed as follows, depending upon 
whether the well must rely entirely on formation gas or 
there is additional gas available from some outside source; 
that is, depending upon whether gas volume or pressure 
is the more critical factor. 


*In computing the gas-liquid ratio for Fig. 7 and &, the trap or sepa- 
rator pressure wa taken equal to zero 
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FIG. 7. Application curves based on gas and pressure requirements 
with 2-in. free piston. 
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FIG. 8. Application curves based on gas and pressure requirements 
with 2'/2-in. free piston. 





Well depends entirely on formation gas. Use Fig. 7 for a well 
with 2-in. tubing or Fig. 8 for a well with 242-in. tubing. 
Starting at the well’s gas-liquid ratio, proceed horizontally 
to a curve representing the well’s tubing depth less 2000 ft. 
Directly below this point, read the value of net operating 
pressure. If this pressure appears feasible, the well’s operat- 
ing line should be plotted for a complete analysis. 

Well has gas available from some outside source. Select a 
casing pressure acceptable for producing the well. Subtract 
from this value the pressure of the flow line or separator. 
Enter Fig. 7 (for 2-in.) or Fig. 8 (for 22-in.) at this net 
operating pressure, and proceed vertically to a curve repre- 
senting the well’s tubing depth less 2000 ft. Horizontally 
opposite this point, read the value of gas-liquid ratio. If 
this ratio appears reasonable, the well is a possible candi- 
date and its operating line should be plotted. 


INTERMITTENT FLOWING AND FREE PISTON 
SYSTEM 

Before completing a new well, it may be profitable to 
estimate the likelihood of the well developing into one suit- 
able for free piston production. In this regard, it is helpful 
to project into the future the probable ranges of the well’s 
static bottom-hole pressure and productivity index. 

These estimated values may be used to plot a series of 
operating lines on a nomograph by the method described 
earlier. These lines will indicate (1) whether the well will 
become suitable for free piston, (2) when to start the piston, 
and (3) whether the well may be economically depleted by 
free piston production. 

The operating lines plotted for the well at various esti- 
mated stages of production may indicate that the well will 
become suitable for free piston production. In this case, it 
will pay to consider equipping the well at the start for the 
intermittent flowing and free piston system. 

This system involves the following producing steps, during 
any of which outside gas may be added: 

1. Continuous flow. 
2. Intermittent flow by automatic stopcocking. 
3. Producing with free piston. 


EQUIPPING WELLS WHEN COMPLETED 


Tubing Program 

1. When run, the tubing should be drifted or sized to 
1.915 in. for the 2-in. piston or 2.355 in. for the 2%4-in. 
piston. 

2. The tubing should be the same size all the way down 
and should be run as deep as practicable, since this will help 
in the later stages of depletion. 

3. An API pump shoe may be run on the bottom of the 
tubing string, for later setting a footpiece spring. 

4. If a packer is desired in the well, consideration should 
be given to installing a side-door choke at the same time. In 
wells suitable for such a practice, this will permit the use 
of outside gas without removing the packer, in case addi- 
tional gas is finally required for the operation of a free 
piston. 


Christmas Tree 

A free piston Christmas tree should be installed, so that 
it will later accommodate a piston. The master gate valve 
should have a full, round opening of the same size as the 
tubing string. Such a tree is just as useful for all prior 
operations, and no major change need be made when ready 
to install the rest of the free piston equipment. 


Well Starting 

There should be a means for starting the well, after 
natural flow ceases. Gas from an outside source, such as 
a compressor, should be available at sufficient pressure for 
starting the well, or kick-off valves should be installed to 
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permit the use of gas at a lower pressure. Preferably these 
should be outside valves which will permit normal passage 
of the standard piston through the string of tubing. 


Intermittent Flow Cycle Controller 

In the producing step involving intermittent flow by 
automatic stopcocking, a cycle controller would be installed 
to open and close the flow line. This controller should be 
the same one needed later with free piston production. 


INTERMITTENT FLOW AND FREE PISTON 
ADVANTAGES 

The system involving intermittent flowing and free piston 
has several advantages over any other system of producing 
a well. Some of the advantages are: 

1. The system is so versatile and flexible that it will handle 
a well throughout wide ranges of bottom-hole conditions, 
production rates, gas-oil ratios, and water cuts. 

2. The formation gas is always used in lifting, and is 
never a detriment. 

3. The tubing need not be pulled to progress through 
the steps outlined in this system, from completion to the 
final step of depletion by free piston production. 

4. If no tubing packer is used, as is generally recom- 
mended, the operator will have the advantage of more easily 
obtaining bottom-hole data. This is especially true, if there 
is installed a bonnet designed for running instruments into 
the annulus. 

5. All controls are located at the surface. 

6. Since the well is always in a state similar to natural 
flowing, there is a beneficial effect on the formation. 


GAS WELL APPLICATIONS 

A recent and fast growing application of free piston pro- 
duction is being made in gas wells for removing liquid ac- 
cumulations which hold back gas production. It has been 
found that gas production is substantially increased by the 
automatic removal of even very small volumes of water 
per day. 

It is necessary to flow some gas wells at very high rates 
to produce water, or to blow the wells frequently to atmos- 
phere in removing the water. In such cases, it is found 
advantageous to use a piston to gain better control in pro- 
ducing the well. Removing the water with a piston, while 
producing gas at a lower rate, results in a much more gentle 
action on the formation. 

In a well which has sufficient pressure, a piston may 
operate while the gas is being produced through a separator 
directly to the sales line. Where this is not practicable, the 
gas should be produced from the casing to the sales line, 
and the piston should be cycled periodically to remove 
liquid from the tubing to the atmosphere or low-pressure 
separator. In this latter application, it is necessary to use 
the trigger to insure a minimum loss of gas during the 
periodic unloading of the tubing. 

Ordinarily a timer is used for the automatic control of 
the free piston in gas-wells. It is possible, however, to operate 
the piston manually instead of automatically, especially if 
not more than two cycles per day are required. 

The free piston, being a versatile tool, may be operated 
in a variety of ways to produce gas wells with wide ranges 
of gas and liquid production rates. The volume of produced 
gas may be any value above the minimum gas requirement 
described in the section entitled “Selecting Wells for Free 
Piston Production.” The liquid capacities listed in the sec- 
tion entitled “Wells Suitable for Free Piston Production” 
apply also to free piston operation in gas wells. 


This is the final installation of a five-part series 
entitled ‘‘The Plunger Lift Method of Oil Produc- 
tion’’ begun in the June 1958 issue of The Petro- 
leum Engineer. al 
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Get longer tool-joint life— 


use Humble’s THREDKOTE 7Ot!1 


THREDKOTE 701 is a top-quality thread lubricant containing 60% 
pure metallic zinc. When the joint is made up tight, the zinc in THRED- 
KOTE 701 is deposited on the threads in a thin film. As the string is run, 
this zinc film effectively guards against metal-to-metal contact and prevents 
galling. The result: longer tool-joint life. 

THREDKOTE 701 gives tool-joint threads superior lubrication. 
Joints make up tight and break out easy. And THREDKOTE 701 main- 
tains its quality and consistency under the most rugged running conditions. 

It is essential to give new tool-joint threads a careful and complete 
coat of THREDKOTE 701 for their first four or five trips. New tool joints 
resist make-up more than used tool joints; need extra lubrication and 
protection. The continued use of THREDKOTE 701 on each trip will keep 
your string running tight and true. 


HUMBLE OIL & REFINING COMPANY 
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@ THREDKOTE 70! is one of 
a complete line of Humble thread 
compounds There's one for 
almost every type of threaded 
connection For more informa- 
tion on THREDKOTE, call your 
nearest’ Humble wholesale plant 


ol phone or wrile 


Humble Oil & Refining Company 
Sales Technical Service 

P. 0. Box 2180 

Houston 1, Texas 











The world’s greatest accumulated rock bit ex- 
perience goes to work for you with every 
Hughes bit you run. Operators in over 100 
countries have used Hughes bits to make more 
than 1.5 billion feet of hole. 


Data obtained from this world-wide drilling 
have made possible the continued improvement 
of Hughes products. 


In addition to facts about rock bit performance, 
we have obtained a great fund of informa- 
tion about drilling conditions in the various 


countries. 


When you plan to drill outside of the 
United States and Canada, you'll find that our 
representatives, listed below, can often be of 
help to you. We also invite you to write direct 
to Hughes Tool Company, Houston, Texas — 
or our export office, 45 Rockefeller Plaza, Room 
903, New York 20, N. Y. 
A. K. Baebel — Quinta Tejana, Avenida 21, 
No. 65-42, Maracaibo, Venezuela, S. A. 
L. H. Brothers — Apartado 113, Barcelona, 
Estado Anzoategui, Venezuela, S. A. 
J. W. DesChamps — Defensa 320, 
Buenos Aires, Argentina, S. A. 
Swanson Hargon — Caixa Postal 1349, 
Salvador, Bahia, Brazil, S. A. 
E. Frias Rocha — Maquip, S. A., Ave. Rio Branco, 
52-13° Gr. 1305, Rio de Janeiro, Brazil 
Miguel Angel Roca — Liverpool No. 10-301, 
Mexico 6, D. F., Mexico 
T. M. Short — Quinta Little Silver, Avenida 15, 
No. 70-55, Maracaibo, Venezuela, S. A. 
Alfred Wirth Company, Erkelenz (Rhid) Germany 
J. Bayliss — Box No. 387E G. P. O., 
Brisbane, Australia 
Earl Fuller — P. O. Box 1995, Singapore, Malaya 
R. G. Roberts — Hughes Tool Company Limited, 
Barclays Bank Building, 73 Cheapside, 
London, E. C. 2, England 
C. L. Crowder—Via Albricci 2, Apt. 3-E, Milan, Italy 


HUGHES TOOL COMPANY 














Mack trucks set the pace in oil-field hauling. H. J. Jeffries’ fleet containing 42 Macks carries bulky oil-field equipment 


and heavy machinery to oil fields in the Southwest. Mr. Jeffries has found, as have many other operators, that... 


One MACK 


leads to another 


You can assure more dependable 
oil-field operations when you rely 
on Mack trucks to do your haul- 
ing. They have the strength and 
flexibility to haul heavy, cumber- 
some equipment over the open 
highway as well as overland into 
isolated drilling sites. Mack’s Bal- 
anced Bogie with Power Divider 
(which applies torque only to the 
wheel with traction) allows Mack 
trucks to move the heaviest loads 
over rough oil-field terrain—helps 
assure on-time deliveries under ex- 


treme weather and road conditions. 

Low-cost operation is another 
important reason why Mack trucks 
are so well-suited for oil-field serv- 
ice. Economy-conscious haulers 
have found that Mack’s ability to 
haul maximum payloads at low 
operating costs, with low down 
time and minimum maintenance 
requirements, mean consistently 
profitable operation, day after day, 
month after month. 

Contact your nearest Mack 
branch or distributor for the names 


of nearby Mack users to get on- 
the-job proof of Mack’s economy 
and dependability —the best rea- 
sons we know why one Mack leads 
to another. Mack Trucks, Inc., 
Plainfield, New Jersey. In Canada: 
Mack Trucks of Canada, Ltd. 


MACK 


first name for 


TRUCKS 


MID-CONTINENT SUPPLY CO. 


Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK 





Mid-Continent Supply Co. introduces new drawworks: 





New rig, the U-712-A, provides faster drilling through 
greater operational efficiency. 

Featuring new single console, the U-712-A provides com- 
plete control of rig by driller. This is possible because 
speed selection levers and air actuated clutch controls are in 
new centrally-located panel. 











U-712-A is manufactured by Unit Rig & Equipment Co. Rig is 
designed for medium depth drilling in 8,000-12,000 foot range. 








Rig is rated at 700 to 1,200 net input horsepower, weighs 
approximately 43,750 pounds. 

Single package unit contains hoisting drum, transmission, 
rotary drive, and auxiliary brake. Rig, less than ten feet 
wide, can be easily transported on the highway. 











U-712-A features: 

--eAll bearings are grease lubricated with flood lubrication 
provided for chains, sprockets, and splined clutches. 

--eFawick VC clutches are mounted on the drum shaft for low 
and high drives. An emergency splined clutch is provided on 
the low drive. 

eeeLarge 48" diameter self-equalizing brakes are designed 
for rapid, drag-free release and smooth feed-off operation. 
Auxiliary brakes offered include Elmagco or Hydromatic. 

.-»»Main drum is 25" in diameter by 51%" long and provides 
less than three wrap spooling when hoisting 90 foot stands 
in an 8 line reaving system using 1%" wire line. 














For complete information, write for our U-712-A Bulletin 
or contact your local Mid-Continent representative. 





MID-CONTINENT BUILDING . FORT WORTH, TEXAS 





THE WORLD’S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 
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Peak Torque 
and Pumping Unit 
Counterbalance 


Use of manufacturer's data 
and ring dynamometer cards 
can result in large savings 

in unit pumpers... both in 
operation and in maintenance 


J. S. Martin, 


Continental-Emsco Company, 
Tulsa, Oklahoma 


‘Swe SUBJECTS of pumping unit geometry, peak torque, 
and counterbalance have been treated as a highly complex 
consideration in the past. To the unit pumper manufac- 
turer’s design engineer, the subject of geometry is an in- 
volved subject. However, once the unit is designed and is 
in use, the operational geometry is fairly simple. 


SIZING UNIT PUMPERS 

To begin, it is well to consider just what a unit pumper 
is and what it does, and to study the relationship of the 
various formulas used in sizing a unit for given conditions 
to the unit pumper itself. 

Fig. 1A is a diagrammatic illustration of a simple set 
of balance scales. Equal weights at equal distances from 
the pivot result in balance. If the scales were set in mo- 
tion, they would move for a long time before coming to 
rest. In fact, if it were not for friction (air resistance and 
friction in the pivots) in the system, it would move for- 
ever. 

The relationship of the scale balance to a unit pumper 
is illustrated in Fig. 1B, which represents a skeleton unit 
pumper with 5000 Ib of sucker rods hung on one end and 
the center of gravity of a counterbalance weight of 5000 
lb at the same distance from the center iron assembly on 
the other end. This, in effect, is the same situation as 
illustrated in Fig. 1A. 

In Fig. 1C, 2000 Ib of fluid weight has been added on 
the pump plunger at the end of the sucker rod string. This 
weight is imposed on the pump plunger during the up- 
stroke, but not on the downstroke. Leaving the same 5000 
lb of counterbalance at the other end of the beam results 
in a load of 2000 Ib of unbalanced weight during the up- 
stroke. However, as shown in Fig. 1D, there is no fluid 
weight on the pump plunger during the downstroke and 
the result is no unbalanced weight to lift. Therefore, the 
upstroke load and the downstroke load are unequal. 

Fig. 1E and 1F show the effect of adding to the counter- 
balance a weight of 1000 Ib, or one-half the weight of the 
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FIG. 1. Determination of best theoretical counterbalance may be 
derived from relationship of a unit pumper to a set of simple bal- 
ance scales. 


fluid, with all other conditions remaining the same. This 
results in having to lift the same unbalanced load of 1000 
Ib on both the upstroke and the downstroke. From this 
illustration is derived the best theoretical counterbalance, 
as follows: 
Best Theoretical Counterbalance = Bouyant Weight of 
Rods + % Fluid 
Weight 
= WR, + = 
The bouyant weight of the rods is used since they are in 
fact immersed in well fluid and will weigh less than in air. 
In order to determine the peak torque developed in the 
gear reducer during pumping operations, it is necessary 
to apply the peak polished rod load on the unit. (Peak 
polished rod load can be calculated from several formulas, 
all of which consider rod weight in air and in well fluid, 
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length of pumping stroke, strokes per minute, fluid weight, 
and other variables. Development of these formulas will 
not be shown in this paper.) Fig. 2 is a diagrammatic 
illustration of a unit pumper and shows the basic parts 
to be considered in studying peak torque. It can be seen 
that the unbalanced load at the wrist pin will be the load 
at the polished rod less the counterbalance, or at the peak 
load, PPRL— CB. Torque on the gear reducer will be 
that torque at the center of the low-speed shaft. Ob- 
viously, this torque is the product of the unbalanced (net) 
load at the wrist pin and the distance from the center of 
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FIG. 2. Diagrammatic illustration of a unit pumper. 


the low-speed shaft to the center of the wrist pin. In an 
equi-centered API unit pumper, this lever arm distance 
is always one-half the length of the polished rod stroke. 
This relationship may be stated algebraically as follows: 


Peak Torque = (PPRL— Best CB) x 
(- Polished Rod Stroke -) 


2 
WF Ss 
2 ) 2 
This equation does not consider impulse factors, inertia, 
friction, slippage, etc., but there are several assumptions 
usually made in sizing unit pumpers, such as: 
1. Friction losses will be “normal.” 
2. Gravity of the fluid lifted from the bottom of the hole 
will ultimately be that of water. 
3. Unit geometry wili not be so adverse as to affect 
materially the torque, etc. 
4. Peak load is at a crank angle of 90 deg, where rotary 
counterbalance is at maximum. 
Actually, none of these conditions ever hold exactly true, 
but usually they tend to “average out.” Where one is 
excessive, it is compensated for by another being less. 
Many unknown factors are present in any installation, but 
all factors which are known must be considered as to the 
material effect they will have on the installation. 


UNIT PUMPER GEOMETRY 

After the unit is set on the location, the actual peak 
torque at the center of the low speed shaft must be deter- 
mined in order to counterbalance the unit so that the least 
peak torque will be developed. This involves a study of 
the geometry of the unit, as illustrated in Fig. 3. From this 
figure, several facts are readily seen: 
1. Considering the unit to be running clockwise, it is ap- 
parent that less than one-half of the circle circumscribed 


= | PPRL—( WR,, + 
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by the wrist pin about the low speed shaft is consumed 
during the upstroke, and more than one-half during the 
downstroke. Two factors (among others) contribute to 
this: (1) The equalizer “moves” toward the well at the 
end of the downstroke relative to its position at the middle 
of the stroke, since it travels through an arc, and (2) the 
pitmans do not remain vertical but rather trace out an “X” 
configuration. 

2. The factors described above result in mechanical in- 
efficiency. For example, the application of a 1000-lb load 
at the polished rod might result in 1100 Ib at the wrist 
pin. This is what is usually referred to as the “geometry” 
of a unit pumper and is a true measure of the torque 
factors. 

3. It would be physically impossible to have a unit with 
perfect mechanical advantage, or “geometry.” The sampson 
post would have to be infinitely high to achieve this. As a 
practical matter, torque factors resulting in a multiplication 
of force of from 106 to 108 percent from the polished rod 
to the wrist pin are as good as can be hoped for in a unit 
pumper that is reasonable in price. Efficiency is compro- 
mised with cost to give the most economical result. 

4. Other factors that help or hinder “geometry” are the 
location of the equalizer relative to the center iron, location 
of the wrist pin relative to the equalizer, etc. 

5. Any unit pumper not having equal centers (that is, hav- 
ing the well end of the beam longer than the unit end) 
will have poorer torque factors and efficiency, since the 
unit pumper is basically a series of lever arms and pivots 
resulting in multiplication of force. 


API TORQUE FACTORS 
The API definition of torque factor is: 
Torque Factor = T/W 
where T is the torque at the low-speed shaft, and 
W is the weight at the polished rod. 
Actually, in this form, the relationship does not provide an 
immediate means for comparison of efficiency of various 
units. If the relationship were to be considered as a per- 
centage of force multiplication from the polished rod to 
the wrist pin, it would provide an easily used criterion 
for comparison of efficiency. In order to state API torque 
factors in percentage form, the above relationship is 
divided by S/2 (the length of the lever arm from the wrist 
pin to the center of the low-speed shaft) and multiplied 
by 100. 


Mote how equolizer ‘‘moves” towords 


well ot end of stroke. ~ 


Direction of Rototion 


SO. 
jr 
‘ij \ 
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FIG. 3. Unit pumper diagram illustrates “geometry” of a typical unit. 
The circle of rotation of the center of the wrist pin about the cen 
ter of the low-speed shaft measures the crank angle, 6. It can be 
seen that the amount of crank angle consumed by the downstroke 
(D) is approximately 190 deg, wh the upst only 
approximately 170 deg. Crank angle @ is always ‘measured clock 
wise from the 12 o'clock position of the crank. 
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MUD WEIGHT 
FOR OM WELL DRILLING 


—-O — 


MAGNET COVE BARIUM CORP. 
GUSTO, TEAS 


A well planned mud program can cut your drilling costs in a number 

of ways that prove out as more money in your pocket. Good planning means 
good mud condition. And good mud condition means easier, faster drilling 
wherever you drill. The increased efficiency shows up in longer bit life, 

fewer round trips, increased penetration rate. A planned mud program results in 
better, safer drilling and proves itself in more hole drilled for less money. 

Plan ahead with Magcobar on your next well. Plan to make full use of 
Magcobar’s complete drilling mud service: the best drilling mud materials and 
chemicals, the industry’s best trained and qualified engineers. Use the full 
facilities of Magcobar, the industry's leading supplier. For lower drilling 
costs in the United States and Canada, contact Magcobar. In 

Venezuela, Magcobar de Venezuela, C.A. If you plan to drill elsewhere, write 


Magcobar’s Export Division, P. O. Box 6504, Houston 5, Texas, U.S.A. Magcobay 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 





Three Ingersoll-Rand packaged compressor 
plants serving a drilling rig in a remote, moun- 
tainous area of Canada, where dependability 
and freedom from maintenance are vital. 


NEW 


compressor package 
for AIR DRILLING 


...a rugged field-ready unit 
for continuous operation 


Here is a new skid-mounted compressor plant designed for 
air drilling—to give the air you need at the pressures you 
need, 24 hours a day for weeks. Just truck it to your drilling 
site, hook it up, and you're in business! 


COMPLETELY SELF-CONTAINED — Skid-mounted unit contains 
heavy-duty Ingersoll-Rand balanced-design, two-stage HHE 
compressor; General Motors Twin 6-71 turbocharged diesel 
engine; combination forced-air cooler; all auxiliaries and 
controls. No extras to buy. 


FAST, EASY STARTUP— Unit is so well-balanced and vibration- 
free that it needs no foundation; just set it on timbers, con- 
nect fuel line and discharge air lines and start it. It stays 
put and stays running. 


11 Broadway, New York 4, N. Y. 


Ingersoll -Rand 


COMPLETELY AUTOMATIC, SELF- PROTECTING — Adjustable 
regulator automatically maintains desired pressure; shifts 
from idling to running speed and loads or unloads compres 
sor as required. Both engine and compressor are arranged 


for automatic shutdown in case of any malfunction 


LOW-COST MAINTENANCE — Self-protecting features enable 
operator to correct any trouble at source before damage is 
caused; maintenance is kept on simple preventive basis 
World-famous Ingersoll-Rand Channel Valves give long, 
trouble-free service with sustained efficiency. Filtered, full 
force-feed lubrication systems for engine, compressor run- 


ning gear and compressor cylinders keep wear to minimum 


Contact your Ingersoll 
Rand representative now 
for more information on 
this new unit. It will make 
money for you by speed 
ing your job 














COMPRESSORS « GAS & DIESEL ENGINES - PUMPS « AIR & ELECTRIC TOOLS - CONDENSERS » VACUUM EQUIPMENT + ROCK DRILLS 
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LOADING 40,000 bbl. per hour 
into Super Tankers 


P At this station on the Mississippi River, super 
tankers are being loaded at what is believed to be 
the country’s highest loading rate—40,000 bbl. per 
hour. Oil is pumped from 200’ diam. x 14’ high tanks 
through a 30” line by two 3-stage Johnson vertical 
turbine pumps, each having a designed point of 
17,500 bbl. per hr. at 196’ head. Driving each 
pump through Western gears, is a Model VLROBU 
Waukesha Gas Power Unit with a tremendously 
powerful, rugged 12-cylinder, high compression, over- 
head valve, 60-degree vee, four-cycle engine of 
8'%-inch bore and stroke, 5788 cubic inch displace- 
ment. Get Bulletin 1656. 


WAUKESHA MOTOR COMPANY + WAUKESHA, WIS. 
New York * Tulsa © Los Angeles 
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FIG. 4. Dynamometer card (below) is used to determine torque 
developed at gear reducer in unit pumper (above). If counter- 
balance is measured at 4 90 deg. then counterbalance effect 
at any other angle varies directly as the sine of the angle, or 
or as R/L. A point on the dynamometer card (Z) is determined by 
multiplying the length of stroke (54 in.) by a rod-position factor 
(0.4015) found in Table 1, for a certain angle, 4 (75 deg). 


COMPUTING TORQUE FROM DYNAMOMETER 
CARDS 

The dynamometer has proved to be a very handy tool 
for determining torque characteristics of a unit pumper. 
In this discussion, it will be considered that a dynamometer 
card has been taken on an XYZ “114” unit. It will be 
assumed that the unit is running in a clockwise direction 
and that the counterbalance has been correctly measured 
at © = 90 deg, © being the crank angle measured on the 
right side of the unit from the 12 o’clock position of the 
crank arm. (The correct procedure for measuring counter- 
balance with a dynamometer is presented diagrammati- 
cally in Fig. 8 and 9.) 

It must be remembered that the dynamometer is at the 
polished rod, and measures both travel and weight at this 
point. The job of relating the loads measured at the 
polished rod to torque at the gear reducer would be com- 
plicated indeed if the angles involved had to be laid out 
each time and for the infinite positions of the polished rod. 
Instead, the API factors furnished by the unit manufac 
turer present much of the computation already done. A 
typical specimen of torque factors is presented in Table 1 
as XYZ “114” unit pumper torque factors. 

Fig. 4 gives a diagrammatic illustration of the factors 
involved and a hypothetical card for a rotary-balanced 
XYZ “114” unit. In this illustration, the crank angle 0 is 
75 deg and the procedure for determining the torque at 
this angle is as follows: 

Step 1. From Table 1, it is noted that the position of the 
rods at © = 75 deg (assuming a 54-in. stroke) is 0.4015, 
meaning that 40.15 percent of the 54-in. stroke has been 
consumed at this point. 

Step 2. Multiplying 0.4015 by 54 in. gives 21.65 in. This 
distance is measured on a horizontal line from the left limit 
of the card and identifies point Z on the dynamometer card, 
or the point where © = 75 deg. 

Step 3. Referring again to Table 1, it is seen that the 
torque factor for a 75-deg crank angle is 29.97 in. 
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Step 4. Assuming that the load at the polished rod is 
10,000 Ib, the gross torque at Z, neglecting counterbalance, 
is the product of the polished rod load and the torque 
factor: Gross Torque = 29.97 in x 10,000 ib = 299,700 
in.-lb. 
Step 5. However, the counterbalance offsets some of the 
load. This was measured at its maximum magnitude 
(© = 90 deg) as 6000 Ib at the polished rod, and includes 
all counterbalance effect. Obviously, however, most of the 
counterbalance is at the crank, requiring that the “geom- 
etry” of the unit be considered in order to relate it to 
its actual location and force. Therefore, the 6000-lb load 
must be multiplied by the API torque factor for 6 = 90 
deg to determine the counterbalance at the low-speed 
shaft at the point where the counterbalance was measured. 
Torque factor for 0 = 90 deg is 28.62 in. Thus, the counter- 
balance torque is 28.62 in. x 6000 Ib = 171,720 in.-lb. 
But, the crank angle at Z is not 90 deg, but rather is 75 
deg. Referring to Fig. 4, it is seen that the effective lever 
arm of the CB relative to the wrist pin and the low-speed 
shaft is L, rather than R. Thus, the relative effectiveness 
of counterbalance at 75 deg is proportional to L/R, or to 
the sine of 75 deg: 
Effective Counterbalance at Point Z 





171,720 in.-lb. 
sin 75 deg 
165,870 in.-Ib 
Step 6. Therefore, the net or actual torque at the center 
of the low-speed shaft at Z is the difference between the 
torque developed by the polished rod load and the torque 
due to the counterbalance, or: 

Net Torque at Point X= 299,700 in.-Ilb 

133,830 in.-lb 


UNIT UNBALANCE 


The unbalance of the unit is the difference in the weight 
of the pitmans, equalizer, wrist pins, etc. compared to the 
weight of the horse’s head and hanger. Compared to the 
rotary counterbalance effect, the unit unbalance usually has 
a very minor effect. To consider it as part of the rotary 
effect and to consider it to go to zero effect at crank angles 
of 0 to 180 deg (approximately) is technically wrong, but 
to do so introduces very little error. In addition, maximum 
torque nearly always occurs where the rotary counter 
balance is more than 60 percent effective, so the error grows 


165,870 in.-lb 


TABLE 1. API Torque Factors for 114.000 in.-lb Unit Pumper 
XYZ Corporation. 


42 


Position of crank is the angular displacement measured clockwise fron 
the 12 o'clock position viewed with the well head on the right 


Position is expressed as a fraction of stroke above lowermost position 


Torque factor = where T is torque on pumping unit reducer due to 


I 
w' 
polished rod load W 
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LUFKIN Unit | 
Ever Becomes Obsolefz/ - 


WHERE REPLACEMENT 
PARTS ARE CONCERNED 


When you buy a LUFKIN you get 
the HIGHEST QUALITY EQUIPMENT 
AVAILABLE but... 


You Can Relax | you also get 


When Your Lease 1936 


EQUIPPED PERMANENT SPARE 


PARTS PROTECTION 


Whether yours is the first or the last of 
over 62,000 LUFKIN units in the field today, 
parts are readily available for any unit 


bearing the LUFKIN name plate. 


Wherever there is oil there are LUFKIN units. 


Wherever there are LUFKIN units there 
is a highly trained and competent LUFKIN 
field service man at your command: 


Pn telidal-y ame em telco]! mi Glslal (Me MM Gelich2-11/-Me MeOleliicl Mi ME Gilclola-Mm ME@le(-111- MN Miialelolol Mm MM @)c-lol Ml ;\-lalo Mt MED) -t11 7-13 
t e Wichita Falls e Los Angeles ¢@ Bakersfield e@ Effingham e Casper ® Oklahoma City « Sidney e Midland 
TanallaleLiclaMe Mes illite) te ola a Melillo Mt Mt Tallaleit MM leldelael] oleM A-1al-F4tl-1c I MD Valelae BAA tal Fatt ile: 


Lutkin equipment in Canado is handled by 
THE LUFKIN MACHINE CO. LTD.. 9950 65th Avenue. Edmonton. Alberta, Canada , Regina, Saskatchewan, Canado 





Rayflo can save you as much as 8800 Ibs. of thinner 
per rig...perhaps more! 


You understand we can’t reveal top secrets of the oil | placement of other organic thinners! Ask your mud 
industry. But we can report that in one area where service company for a demonstration! 


sloughing shale was a nasty problem, Rayflo saved 

For low-cost control! of viscosity, gel strength and 
fluid loss, use TANFLO, a Rayflo blend 

27 rigs working the field. Sold through i 


mud 
prepared under the same 


an average of 8800 Ibs. per rig...and there were 


service companies, Tanflo is 
! ntrols which 


’ 
have made Rayflo the accepted dispersant world-wide 


Wh > 7 an 

In problem drilling Rayflo really pays off. Not only Get the full Tanflo story eck with your mud serv 

sloughing shale. but at off-shore sites and in lime and ice company or write t rge E. Durkee, Tech 
- ; i I 1, 161 | 

nical Representative tavonier Incor rated, 161 Last 

gypsum muds too, Rayflo pays for itself wherever 42nd Street. New York 17, No ob! aie ot enteenall 


used. Because it’s the complete and economical re- 


NATURAL RESOURCES CHEMISTRY 
RAYONTIER merci en 


ier Incorporated 
Executive and Genera! Sales Offices 


161 East 42nd Street, New York 1 


|HE PETROLEUM ENGINEER, October, 195€ 





Lutkin equipment 


THE 


in Canado 


LUFKIN 


err 


e *« 


MACHINE CO 


is handled by 
LTD.. 9950 65th Avenue 


y rk 








smaller where it might make any appreciable difference. 
Also, additional counterbalance effect is gained due to the 
flywheel effect of the rotary counterbalance when it slows 
at points of peak torque. 

Due to the probable limits of error using our present 
dynamometers (measurement of time versus distance, of 
velocity, of acceleration, and of inertia), calculation of fly- 
wheel effect would be subject to so much error as to render 
it valueless. The magnitude of the effect is virtually impos- 
sible to measure from a dynamoneter card. 

Offsetting the flywheel effect is friction torque in the unit 
pumper. There is no practical means of measuring friction 
torque, but it must be considerable and probably results 
in a considerable resultant torque in the low-speed shaft. 
Thus friction torque probably more than offsets inertia 
gains in rotary counterbalance. 


PEAK TORQUE DETERMINATION 

It is obvious that, in order to determine the torque 
throughout the entire pumping cycle, it will be necessary 
to repeat the procedure outlined above for the many posi- 
tions of the crank. The maximum torque encountered will 
be the peak torque. However, it is also quite obvious that 
twice during the cycle, the torque goes to zero, occurring 
when the pitman and the crank are in a straight line. 
Actually, it is seen from inspecting the torque factors and 
considering that the peak load on the upstroke and mini- 
mum load on the downstroke are usually found in the 



































TABLE 2. 





e Pampa e 


Edmonton 


Alberta 


Canada 


Regina, Saskatchewan 


Canado 


PRODUCTION FUNDAMENTALS 


middle portion of the card, that peak torque on the up- 
stroke will usually be found between 45 and 120 deg, and 
on the downstroke between 240 and 330 deg. 

After practice, one can inspect the card and select the 
probable point of peak torque on the upstroke and the 
downstroke. Checking these two points and four other 
points (one each on both “sides” of the point selected on 
the upstroke and on the downstroke) will determine the 
peak torque, computing only six points instead of 24. 

One could graphically plot counterbalance and gross 
torque curves, subtract the curves graphically, and end up 
with a net torque curve. However, this requires a consider- 
able amount of time and is not necessary. In order to pre- 
sent a complete example of both algebraic and graphic 
determinations, Fig. 5, 6, 7, and Table 2 follow through a 
given example and include a determination of best counter- 
balance. Unit involved is an XYZ “114” and the figures in 
Table 1 apply to this example. 


BEST COUNTERBALANCE 

The old maxim that the best counterbalance is obtained 
by dividing the card with the counterbalance line is not 
true. The effective counterbalance is not a straight line 
but is approximately as represented in Fig. 5 relative to the 
dynamometer (which is at the polished rod). 

The best counterbalance for both the prime mover and 
the gear reducer is that counterbalance which results in 
equal torque peaks in the upstroke and downstroke. This 

















Graph VII |Net torque Net in.-lb 
counterbalance measured | on reducer Best torque on 
Gross torque 64004 @ 90° at PLR | in-lb CB aaa 
2) x (3) = (4) (6)x()=(7) 8) x (9) = (10 | (7)-(10) (11) | (7)-(11) 
> 
a & iS ee 
: 4 4 é 35. & | | | g se jes [SE « 
g 304 43 §é 34 Ee Se § 6s @S += : = ~. 4] oo Stok 
5 Sa> ~ |svesse 3 2 §&<.- a =Sne,718 | | $5 “| | aa zs #3 *s- 
3 ot 5 ey ic av ‘ae 428 © &8~ ESS a Ss es ES £5 <= 
z SS | wt S8s= 24 S3ee Fee [of Ctau'es Ese =< A. ema [ages 
af gas aq |\S28¢2=| & 23 S23 S§sz2 |F4. tease | =E5 S23 oes lSce" 
“ 3:= ee |ssa-2n| BUGS 3: t54 Stat > ° Z:5 je- S$5cs| 24> [eeeee 
ss | 338 | ¥2 (eegese| cee E28 Bases EST Eies351| = | S22 pEESTERS| ESE |FSRR2 
fs | 265 | SO FSEEGE SEsk Sze SEs Belsetusz.| «| | <588 [ce Shx| Hab peSst 
0 0066 54 36 6950 —5.40 — 37,550 183,170in.-Ib | o—- | —0— | —37550 0- —37550 20 
15 0044 54 24 7 4.32 30,450 183,170in.-Ib | 25882 | —47400 | —16950 | 58150 —27700 16 
30 0395 54 2.13 8100 14.31 115,900 183,170in.-Ib | 50000 | 91600 | 24300 | 112300 3600 53 
45 1381 54 7.46 8500 22.68 192,800 183,170 in.-lb | 70711 | 129500 63300 158850 33950 84 
60 2585 | 54 13.96 10600 28.08 297,650 183,170 in.-Ib 86603 | 158650} 139000 | 194550 | 103100 | 104 
75 4015 54 21.68 | 11900 29.97 356,650 183,170 in.-lt 96593 176950 179700 217000 | 130650 111 
90 541 54 29.21 | 9900 28.62 283,350 | 183,170 in.-Ib 1.00000 183150 | 100200 | 224650 | 58700 106 
105 669 54 36.13 7350 25.38 186,550} 183,170 in.-It 96593 176950 9600 217000 30450 | 94 
120 777 54 41.96 | 6250 21.06 131,600 183,170 in.-Ib 86603 158650 | —27050 194550 | —62950 | 78 
135 869 54 46.93 6200 16.20 100,450 183,170 in.-It 70711 129500 | —29050 158850 | —58400 60 
a ml ae ‘ 
150 | 935 | 54 50.49 | 6200 11.61 72,000 183,170 in.-Ib |  .50000 91600 | —19600 | 112300 |—s0000 | 43 
165 952 | 54 51.41 6250 6.75 42,200 183,170in.Ib | 25882 17400 5200 58150 — 15950 25 
180 gas ‘a 53.89 6200 1.62 10,045 183,170 in.-lb | {} | 0 10450 | ~ } 10450 6 
195 a8 | 54 52.27 4000 —3.51 14,050] 183,170in-Ib | —.25882 | —47400| 33350 $8150 =| 44100 | 13 
210 | .964 | 54 52.06 3950 8.91 —35,200 183,170in-Ib | —.50000 91600 | 56400 112300 77100 | 33 
225 YO8 54 49.03 3900 14.31 —55,800 183,170 in.-It | 70711 129500 73700 158850 | 103050 | 53 
240 834 54 45 04 2950 19.17 —56,550 183,170 in.-Ib | 86603 158650 | 102100 194550 138000 71 
255 675 | (54 36.45 4300 —23.22 99,850 183,170in.-Ib | 96593 176950 | 77100 217000 «=| «117150 86 
270 614 5A 33.16 4500 —25.92 116,650 183,170 in.-Ib 1.00000 | 183150 66500 224650 108000 96 
285 485 54 26.19 4950 27.00 —133,650 183,170 in.-lb 96593 176950 | 43300 217000 83350 100 
300 358 54 19.33 5850 —26.46 —154,800 183,170 in.-Ib 86603 | —158650] 3850 194550 39750 | 98 
315 237 54 12.80 5800 —24.30 —140,950 183,170 in.-Ib 70711 | —129500 11450 158850 17900 | 90 
330 153 54 8.26 5650 —19.98 —112,900 183,170 in.-Ib 50000 —91600 | —21300 112300 600 54 
345 048 54 2.59 6200 —13.77 —85,350 183,170 in-lb | 25882 47400 | —37950 58150 27200 51 
360 0066 54° 36 6950 5.40 —37 ,550 183,170 in.-Ib _ oO— | —O— | —37550 —0— —37550 20 
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FIG. 5. Counterbalance effect on upstroke and downstroke is drawn 
in on a typical dynamometer card which has been graduated in 
15-deg intervals through a complete pumping cycle. 
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al 


can mean monthly savings to producers using electric 
motors since the peak current is directly proportional to 
peak torque, and RMS rates exact penalties for high (dis- 
aproportionate up and down) peaks. Correct counterbal- 
Z a i ance is easily determined in electric motor installations 
‘ ae a a sie" NV using an ammeter, since peak amperage is directly propor- 
—_ tional to shaft torque demands. 
be ~ To determine that counterbalance which results in equal 
' torque on the upstroke and downstroke, the following pro- 
oer cedure may be applied: 

. a After weighing card and determining present torque 
aes" 330° 318° = 300" 888" BFOTROS —— peaks up and down, subtract peak torque down from peak 
ene torque up. (In the previous example: 179,700 in.-lb — 
102,100 in.-lb = 77,600 in.-lb). Divide this difference by 
S/2. (77,600 in.-lb + 27 in. = 2875 Ib). This quotient is the 
net discrepancy at the wrist pin. Divide this by 2. (2875 Ib 
+ 2 = 1438 Ib). Add this quotient to the present counter- 
balance and the best counterbalance will be determined. 
200,090" Also note that the example sites 
passe Torun Gove an under-counterbalanced situation. 
However, the procedure is also cor- 
rect for over-counterbalanced units 
since the first subtraction would re- 
sult in a negative value, which when 
added to the present counterbal- 
ance would result in reducing the 

value. 

In wells producing much gas, 
cards taken at various times will 
reflect greatly different loadings. 
Similarly, wells that are pumped 
off will reflect different loadings as 
the well is pumped down. The best 
counterbalance to use in such cases 
is an average that allows torques 


5,000 





hs 























00,l000° 
































200,J000 pianists - 
to be approximately the same 
aay uestaoKe - a la | under the varying conditions. How- 
i h 

FIG. 6. Net torque at the gear reducer can be determined by graphically subtracting the ever, unit pumpers on wells suc 


counterbalance torque curve from the gross torque curve. Note that net torque in this example 4S these are seldom overloaded, but 
peaks on the upstroke at a value greater than the limit of the 144,000 in.-Ib grear reducer. if so, the pumping cycle can be al- 


tered to prevent this. Wells which 
























































/\ have continuously overloaded unit 

300,990" * y aaa pumpers are usually those wells 

which have a water cut of 80 per- 

/ ial a TN cent or more (high fluid volume) 

200,Jo00" * ' onal ja ___| or which do not have the benefit 

Ff \. of boost (gas or fluid level) at the 

/ SL a se Pm * bottom of the hole. Wells of this 

CT) TT a a eee chante Seagiicsmnennemetl “ST =Cé#nnature are usually pumped around 
VA \ ff { \ the clock. 

, ot Tere Core J "a \ To go to the trouble of counter- 

= a arr e dl ae \| balancing wells of this nature is 

“Y A770 a's elo 1's ofp a ‘oad + oA tlo ths tho ths #fo #88 so sis she = * ° good operating practice since good 

\ counterbalance can often mean the 

_ mF difference between enormous over- 

2: = fs ~~ 7——--—+ loads and loads that do not exceed 

‘\ 4 90 Rateee tonto the gear reducer’s rating. Even if 

So : ran B. Torque Curve (C. 8. = 7880 4 F.R.) the reducer is overloaded at best 

| eg | | counterbalance, this fact is known 

pares = 5 Soe : and continued pumping is a known 

and calculated risk. It is well to 


FIG. 7. Increased counterbalance with the same gross torque curve as shown in Fig. 6 results . 
in lowering the peak net torque on the upstroke, increasing the peak net torque on the remember that the gear reducer is 
downstroke, and giving more nearly equal peaks of net torque throughout the cycle. the single most expensive part of 
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Rockwell-Built Edward Steet 





MUDWONDER MUDLINE VALVES GLOBE STOP VALVE GLOBE GAGE VALVE 

Figs. 2128-3128 Fig. 158 Fig. 152 

For pressures to 2,000-3,000 Ib WOG For pressures to 10,000 Ib WOG For pressures to 4,000 Ib WOG 

Bolted bonnets, screwed or Screwed bonnet, screwed or socket Screwed or union bonnet, 
flanged ends welding ends screwed ends 





GLOBE STOP VALVE BALL CHECK VALVE BALL CHECK VALVES 


Fig. 2698 Fig. 4632 Figs. 5160-9160 3 
For pressures fo 2,000 Ib WOG For steam pressures to 600 Ib A.S.A. For pressures to 5,000-10,000 
Union bonnet, screwed or socket (2,000 Ib WOG) ib WOG 
welding ends Horizontal or vertical Horizontal or vertical, screwed 
Bolted cover, screwed or socket covers, flanged ends 
welding ends 
FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER, October, 1958 
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downstroke, and giving more nearly equa! peaks of net torque throughout! me cycie. —— 
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Valves Work Everywhere 


in drilling... production...refining... 


Edward valves are on the job, no matter where you 
look. From the towering derricks of Northern Alberta to 
offshore rigs on the Gulf... from refineries on the Jersey 
Flats to California natural gas lants . . the word is— 
“*You buy a better valve from Edward!’ 


Edward Globe Valves 

Bodies are yom steel, for greater strength and 
resistance to erosion rge- -diameter handwheels permit 
operation without a wrench or cheater; cross-arm Impactor* 
handle for quick, tight closing is standard on 2” Fig. 158. 
Figures 158 and 2698 have replaceable seats. Disks— both 
plug and needle types—are carefully aligned, and seats 
are lapped for tight sealing. Stems are EValloy,* an ex- 
clusive Edward stainless steel, centerless ground to a fine 
finish. Carefully machined Acme stem threads assure easy 
operation. Bonnet threads plated by an exclusive EValiz- 
ing* process for maximum resistance to wear and corrosion. 
Deep stuffing boxes, with exclusive EValpak* asbestos- 
graphite packing, assure a tight seal with minimum resist- 
ance to stem turning. 





D cawors 2” Fig. 158 valves in service on heater by-pass lines 
Edward Ball Check Valves in Louisiana oil fields. Note impactor handles for quick, easy 
Identical to Edward globe stop valves in body and seat closing against high pressures. 
features. Rolled steel bonnet with integral ribs to guide 
ball accurately. Ball is corrosion-resistant high carbon stain- 
less steel, precision-ground for tight seating. High carbon 
stainless steel spring gives positive aid in seating ball. 


. Edward Mudwonder Valves 

Body and bonnet are high-strength alloy steel with 
heavy body-bonnet cover flanges. Accurately machined to 
assure drop-tight sealing under extreme pressures. Double- 
threaded yoke bushing, completely sneleeedl gives 2-to-1 
ratio. Corrosion-resistant stainless steel stem with slotted 
gate coupling to eliminate bending or binding. Gate is 
hard chrome plated to reduce friction, resist erosion and 
abrasion. Seat insert of resilient buna—N synthetic rubber, 
molded integrally over steel wear rings. Seat and gate 
easily replaced without removing Mudwonder* from line. 


WHERE CAN YOU USE EDWARD VALVES? 


Our customers report complete satisfaction in the use of 
Edward valves for water flood service .. . throttling .. . on 
high-pressure heaters, treaters and separators . . . on pres- 
sure vessel controls . . . on headers and flow lines to heaters 
and exchangers... for manifold service . . . in gasoline or 
gas sulfur extraction plants... for “‘unloading’’ valves at 
gas compressor stations...and in many other applica- 
tions. You name your need . . . let your Edward represent- 
ative show how to fulfill it with versatile, economical, 
completely dependable Edward valves. They are avail- 
able from your favorite oil field supply store, from your 
industrial distributor, or direct from Edward Valves, Inc., 
1200 W. 145th Street, East Chicago, Indiana (Subsidiary 
of Rockwell Manufacturing Company). Represented in 
Canada by Lytle Engineering Specialties, Ltd., Montreal, 
and Rotary Sales & Service, Ltd., Edmonton. 





Dr. 2698 valves on cooling coils of natural gos cooler, 
Scene: New Mexico field processing plant. Lubricoted plug valves 
in photo are Rockwell-Nordstrom. 


EDWARD STEEL VALVES 


ROCKWELL® 








Edward builds a complete line of forged and cast steel valves from %4” ®@ 
to 18”; in globe and angle stop, gate, non-return, check, blow-off, stop- Forty-two Edward forged steel globe valves (Fig. 2698) 
check, relief, hydraulic, instrument, gage and special designs; for pressures throttle the flow on this West Texas water flood. Owner reports 
up to 10,000 Ibs; with pressure-seal, bolted, union or welded bonnets; absolutely no maintenance costs in two years (over 4,000,000 
with screwed, welding or flanged ends. *T.M, Reg. U.S, Pat. Off. borrels of water)! 
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the unit pumper. If it is destroyed, repairs can well amount 
to half or more of the cost of a new unit pumper. 

All of the previous discussion has been concerned with 
rotary-balanced units, and with the unit running in a clock- 
wise direction. If the unit is run “backwards” (counter- 
clockwise), the upstroke consumes more of the crank angle 
than does the downstroke and torque factors are in reverse 
order (and opposite in sign) to those indicated in the torque 
tables. If the unit is beam balanced, the counterbalance 
measured at © = 90 deg is for all practical purposes that 
for the whole cycle, and net torque can be measured easily 
by first subtracting W — CB, then considering the torque 
factors of the unit for net torque. While this is not exactly 
true (since inertia results in increasing and lessening of 


4000 * 


1000# 


sooo & 





WP ottecr 4000 « 





WP etlect = 5000+ 


4000 * 






Chain holds 1000* of 
CB down, moking dy- 
samometer show 4000+. 

















4000 * 


W ® ettect * 5000+ 


FIG. 8. Correct procedure for measuring counterbalance with a 
trated. Counterbalance should always be 
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the CB effect due to positive and negative acceleration), 
the velocity is most nearly constant during that part of the 
cycle (middle 60 percent of the card) in which peak torque 
is usually experienced. Beam-balanced and units running 
counter-clockwise have been only briefly covered since 
most of the larger units presently being sold are rotary 
balanced units, and most of these are run in a clockwise 
direction. 

If a partially beam-balanced, partially rotary-balanced 
unit is weighed, the only practical thing that can be done 
is to take the manufacturer’s CB effect tables for the beam 
weights involved from both the polished rod load and the 
measured counterbalance, and then treat the remainder as 
though it were a straight rotary-balanced unit. 

To assume that the counterbalance effect in actuality is 
that which the manufacturer indicates in his published 
tables at the various “settings” could in some cases intro- 
duce considerable error. One reason for this is that crank 
weights are castings and manufacturing tolerances must 
allow for a considerable plus or minus discrepancy for 
shrinkage. Some manufacturers may give tables for the 
average tolerance, some for the minimum, and some for 
the maximum. 

Also, some manufacturers give counterbalance effect at 
the wrist pin (where it actually is and where it is a maxi- 
mum as compared to effect at the polished rod) and some 
give it at the polished rod. 

Thus, it is felt that it is best to weigh the counterbalance 
and to check the tabies provided (considering the loca- 
tion quoted for the effect). If the two nearly coincide, 
then it will be easy to spot the weights to any counter- 
balance desired. If there is a considerable difference, then 
trial and error is necessary to get the counterbalance set- 
ting determined best. 

The field engineer must take full advantage of the infor- 
mation available to him. If this is done, and if the ring 
dynmometer is put to its best use, many thousands of dol- 
lars can be saved by the industry by preventing gear re- 
ducer failure. 
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with screwed, welding or flanged ends. 
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AAOGDC Hears Atwood on Alaska 


Contractors Discuss Economics, Blowouts, Air Drilling 





J. U. Teague 


ROBERT BRUCE ATWOOD, a 
leader in the campaign for Alaska 
statehood will be the principal banquet 
speaker at the American Association 
of Oilwell Drilling Contractors’ 18th 
Annual Meeting in Dallas, Texas, 
October 1-3. 

Atwood, chairman of the Alaska 
Statehood Committee and editor and 
publisher of the Anchorage Daily 
Times, will tell the national gathering 
of contractors about the 49th state. A 
former president of the Anchorage 
Chamber of Commerce, Atwood is the 
author of many pamphlets, articles and 
editorials published in Alaska and re- 
printed in various journals in the 
United States. Before making his home 
in Alaska, he was a reporter for the 
Worchester, Massachusetts, Telegram 
and the /llinois State Journal. In addi- 
tion to his newspaper enterprise, At- 
wood is also president of the Anchor- 
age Hotel, and a member of the U. S. 
Surgeon General's Advisory Commit- 
tee. 


Economists, Engineers 

Economists and engineers will dis- 
cuss financial and technical phases of 
the oil business at the three general 
sessions to take place in the Adolphus 
and Baker hotels. 

Thursday afternoon in the Adolphus 
Crystal Ballroom, the drilling contrac- 
tors will hear an address by national 
AAODC President J. U. Teague, presi- 
dent of Columbia Drilling Company, 
Houston. 

Before his election as president at 
the last general convention, Teague 
was national vice president of the drill- 
ing association. He has been active in 
AAODC work more than a decade, 
and had previously served as chairman 
of the Rotary Drilling Committee for 
three years, chairman of the Houston 
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Pierre Rinfret 


Chapter, vice president of the Gulf 
Coast area, and a director. He organ- 
ized Columbia Drilling in 1949, 

Dr. Pierre Rinfret, nationally-known 
economist, will speak on “The Oil In- 
dustry—Forecast of Economic Condi- 
tions and Capital Expenditures.” Dr. 
Rinfret is vice president and director 
of the Economic Department of Lionel 
D. Edie & Company, Inc., New York 
economic consulting and investment 
advisory concern. Dr. Rinfret co- 
authors with Dr. Edie the series of 10 
regular monthly economic studies pre- 
pared for various business, banking and 
individual clients. 

Dr. Rinfret holds a BS in finance 
and economics and master of business 
administration degrees from New York 
University. As a Fulbright Fellow, he 
received the Doctor of Political Econ- 
omy with honors from the University 
of Dijon, France, in 1950. He con- 
tinued his studies with post-doctorial 
work in economic theory at Columbia 
University. From 1952 to 1956, he 
completed PhD course requirements in 
business administration at New York 
University, and was a lecturer in eco- 
nomic theory and the history of econo- 
mic thought in the graduate school. 

William P. Clements, Jr., president 
of Southeastern Drilling Corporation, 
Dallas, will preside at the Thursday 
afternoon meeting, 

Friday morning’s session in the Ter- 
race Room of the Baker Hotel will in- 
clude a four-part panel discussion of 
“Things to Come in Drilling and Pro- 
duction.” The speakers, all staff mem- 
bers of The Oil and Gas Journal, are 
K. B. Barnes, editorial director; John 
C. Casper, economics editor, and Dr. 
Frank J. Gardner, exploration editor, 
and Ed McGhee, drilling editor. H. W. 
Davidson, Davidson Drilling Com- 
pany, Midland, Texas, will be chair- 
man. 
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The final general session, Friday 
afternoon in the Terrace Room of the 
Baker, will be devoted to drilling tech- 
nology. M. G. Rowe, president of 
Rowan Drilling Company, Inc., Fort 
Worth, and program chairman of the 
AAODC annual meeting, will preside. 

E. Dale Mount, general chairman, 
will preside at the banquet Friday even- 
ing, October 3, which concludes the 
meeting. The banquet will be held in 
the Grand Ballroom of the Adolphus 
Hotel, 


Blowouts, Air Drilling 

Oil well blowouts will be the subject 
of two sections of the three-part pro- 
gram Friday afternoon. First speaker 
is Frank J. Whitley, BBM Drilling 
Company, Houston, who will review 
the new AAODC-American Petroleum 
Institute training program on “Preven- 
tion and Control of Blowouts.” He will 
show the two motion pictures devel- 
oped for the course by the Petroleum 
Extension Service of the University of 
Texas. 

“Development of Blowout Control 
Devices” will be discussed in a paper 
co-authored by J. E. Ortloff of Jersey 
Production Research Company, Tulsa, 
and W. E. Harrelson, Creole Petroleum 
Company, Tia Juana, Venezuela. 

In the final technical report, a trio 
of research engineers will talk about a 
problem of drilling with air or gas. J. L. 
Lummus, B. V. Randall and R. P. Vin- 
cent will present a paper on “Combat- 
ing Wet Formations While Drilling 
with Air or Gas.” All are members of 
Pan American Petroleum Corpora- 
tion’s Research Department in Tulsa. 


Committee Meetings 

The 14 AAODC standing commit- 
tees will meet at 9:30 Thursday morn- 
ing. Directors’ meetings are scheduled 
for 2 p.m. Wednesday and 4 p.m. 
Thursday. Incoming AAODC officials, 
who will take office January 1, 1959, 
will be introduced at the luncheon Fri 
day. 

Special arrangements for entertain- 
ment of the ladies accompanying their 
husbands to the meeting have been 
made by a committee headed by Mrs 
E. Dale Mount. A style show and 
luncheon are planned at noon Thurs- 
day at the Dallas Country Club, and a 
hospitality suite will be maintained at 
the Baker Hotel throughout the meet- 
ing. x* 
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There Is 
Absolutely 


NO CARROT 


in the new 


WELEX 


SUPER DYNA-JET 


This is no idle claim. There is only one shaped 
charge perforator available in the oil field that ab- 
solutely will not produce a carrot. That charge is 
the new Welex Super Dyna-Jet. Utilizing many of 
the principles of the original Dyna-Jet perforator, 
which introduced a new concept of perforating, the 
Super Dyna-Jet is another forward step by the com- 
pany that brought you the first shaped charge per- 
forator. 

Added to the impossibility of carrot formation by 
the Welex Super Dyna-Jet is the advantage of 
greatly increased penetration, large entrance hole, 
greater hole volume and tremendously increased 
flow index. 

The Welex Super Dyna-Jet was created for one 
purpose: to completely eliminate the possibility of 
forming a carrot which could plug a perforation 
and retard flow. In addition to being a completely 


carrot-free perforator, the Welex Super Dyna-Jet 
produces less burr than is possible with other 
shaped charges. The average burr height after per- 
forating with the Super Dyna-Jet is 0.03", virtually 
no burr at all. 

Performance-wise, the Welex Super-Dyna Jet 
leads the field by a wide margin. Shooting into 16- 
day neat cement faced with a mild steel plate and 
through one-half inch of water, the following per- 
formance data was obtained: 


Penetration Depth 13.28" 
Entrance Hole 0.48" 
Hole Volume 30.00ce 
Burr Height 0.03" 


Available in 3%", 4” and 5” hollow carrier guns 
the Welex Super-Dyna Jet means more production 
every time. 


FOR FURTHER NFORMATION ON 
ADVERTISED PRODUCT SEE READER SERV 


General Offices: 1400 East Berry, Fort Worth, Texas 
Division offices in Denver, Houston, la Habro 
Midland, New Orleans, Tulsa and Wichita 
District offices in every major oi! center. Subsidiaries 
in Canada, Peru and Venezuela 


*Trademark of Jet Research Center, Inc. 
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Monstrous power of these triple LeRoi gas engines pushed 
the Phillips well 1-EE University, Pecos County, Texas, past the ——— 
24,000 foot mark, deepest hole in the world. 
THIS IS GAS ENGINE POWER. Its unfailing dependability 
is, of course, taken for granted because good engine designers 


intended it that way. Likewise, dependable and unfailing as the 
gas engine carburetion must be, it, too, is taken for granted be- 
cause carburetor designers at Ensign intended it that way. And 
so it is today for nearly half a century Ensign carburetion is 
OEM (original equipment) on practically all leading makes of 
Gas and LP-Gas power units. Ensign is dependable. 

INSIST ON ENSIGN — ACCEPT NOTHING LESS! 








CARBURETOR COMPANY 
1551 E. Orangethorpe, Fullerton, California 
Branch Factory: 2330 W. 58th Street, Chicago, Illinois 
Dealers and distributors in all principal cities 








Ensign 3” Model Dg Gas Carburetor Ensign 2” Model B Fuel Regulator 
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Here are several “rig-tested”. . . 


DRILLING 


IDEAS 


Table Simplifies 

Mud Mixing Job 

@ This table built next to the mud 
tanks makes it easy to unload the mud 
additives and just as easy to drop the 
contents of the sacks into the tanks. 
The table is built at truck height so that 
the sacks can be more easily unloaded 
from the truck. Hoppers are placed 
right in front of the sacks so that all 
that is required is to hoist the sacks and 
cut them over the hopper. The jet line 
around the top of the tanks provides 
primary mixing as the additives are 
carried into the tanks. 


Junk Basket Strains Out 
Mud Line Returns 
@ On workover jobs where cement 
and iron are being drilled, a small com- 
partment may be rigged up inside of 
the mud tank to catch the cuttings and 
to allow part of them to settle out be- 
fore the mud returns to the tank. This 
saves frequent cleaning of the tank and 
provides a place for the rough cuttings 
to be caught during workover and fish- 
ing jobs. 

The compartment is made of floor 
plate material and is made slightly 
shorter than the tank is wide. Straps 


on the end are hooked over the sides of 
the tank so that the compartment can 
be set under the mud return line where- 
ever it may happen to come back into 
the tank. Slots are cut along the sides 
so that the mud can run through, yet 
the larger pieces will be retained in the 
compartment. 
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Liquid Caustic Additive 

Saves Mixing on Rig 

@ A contractor operating in Louisiana 
has rigged up an elevated 85-bbl stor- 
age tank to hold liquid caustic for treat- 
ing the drilling mud. Instead of a vat or 
drum to mix the caustic with steam or 
water, he merely mounts an open-top- 
ped drum at the tank. Small pieces of 
angle iron tack-welded inside the drum 
are located so that the space between 
each marker is equal to 25 Ib of pow- 
dered caustic. The drum is filled from 
the elevated storage tank to the desired 
mark and the caustic solution is then 
fed into the mud mixing pit at the pre- 
scribed rate. 


THE 


Rotary Table Hinged to 

Unit Facilitates Moving 

@ If the rotary table is built into the 
base of the drilling unit on a hinge, it 
can be easily swung up out of the way 
when the truck is driven over the road. 
When lowering the mast, a chain is 
thrown through the legs of the mast 
and looped around eyes in the side of 
the table. As the derrick comes down, 
the table is swung up enough to give 
clearance when passing over the road. 
Even the rotary chain is left intact and 
it tightens up again when the table is 
placed on the blocks at the new loca- 
tion. 
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A Good Combination 
for a 


| Band W 
"| MULTIFLEX 
SCRATCHER 








AUTOMATIC 
STOP COLLAR 


B and W 
LATCH-ON 
CENTRALIZER 





OTHER PRIMARY CEMENTING TOOLS: Hinged 
Nu-Coil Scratchers @ Rotating Scratchers, 
Multi-Flex and Nu-Coil Types e Automatic 
Step Collars e Stabilizers e Rotator 
Collars eo Liner Centralizers. 


Bw 


Well Completion Specialists 


WEST COAST 
19706 S. Normandie Ave 
Torrance, California 
Phone FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


102 
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Ramp Quickly Fastened 

to Derrick Floor 

@ Here is an easy way to fasten the 
ramp into the side of the derrick floor. 
The two upper pieces are first bolted 
to the derrick floor and then the ramp 
is swung up to match the hanging 
pieces, which are bolted to the ramp. 
This makes a rigid support for the 
ramp, yet it is easily removed or re- 
placed. 


Exchanger On Exhaust 
Heats Intake Air 
@ Where engines operate in cold cli- 
mates, a means of making them run 
more efficiently may be attained by in- 
stalling a jacket around the exhaust 
pipe and running a piece of stove-pipe 
material to the air intake. This causes 
warm air to be drawn into the engine 
and increases the efficiency, 

The jacket around the exhaust pipe 
is made from light-gage metal with an 
opening cut in the side to receive the 


stove-pipe material. A plate is welded 
around the top to make the air come in 
close contact with the pipe, yet not 
have any restriction to the passage of 
air. The other end of the stove pipe is 
inserted in the side of the air cleaner 
with an asbestos flexible coupling in be- 
tween to eliminate engine vibration 
shaking the components. 


PROFITS 
WITH 
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Submergible 
PUMPS 


REDA GIVES YOU THESE 
COST SAVING FEATURES 
AND DOES THE JOB 
BETTER! 


Lower cost for 
installation, operation 
end maintenance. 


250 to 18,000 BPD 
capacities 


Depths to 10,000 ft. 


Corrosion-resistant 
construction 


Long life — dependable 
service 


A complete line 
to meet pumping 
requirements 


ond 


INVESTMENT COST IS 
FAR LOWER WHEN YOU 
CHOOSE REDA FOR YOUR 
PUMPING NEEDS 














Write or call for more information 
Reda engineers will be pleased to assist 
and help plan 


your operations. 


REDA PUMP CO. 
BARTLESVILLE, OKLAHOMA 


Manufacturers of submergible motors and pumps 


for over 35 years for oil, Brine and water 
wells, gasoline and jet fuel 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





Drilling Resumed at 
World’s Deepest Hole 

Phillips Petroleum Company has re- 
sumed drilling operations at its No. 
1-EE University, the world’s deepest 
well located in Pecos County, Texas. 
Operations had been halted about a 
month at a depth of 24,357 ft to pre- 
pare new drill pipe suitable for the 
ultra-deep hole. Drilling was resumed 
on September 6. 

At last report, on September 11, the 
No. 1-EE was drilling below 24,576 
ft at a rate of 34 ft per day. The drill- 
ing string now consists of: 

15 4%-in. drill collars 

284 jts 4-in. OD flush joint drill pipe 

168 jts 342-in. slim hole drill pipe 

334 jts 342-in, grade 43-40, 15.50 Ib 

per ft drill pipe 
The new section of the string, the 334 
joints of 15.50 lb per ft high-test steel 
pipe, is at the top of the string. Screw 
joints were used. 

Drilling has proceeded “with no par- 
ticular difficulty,” according to Phillips 
officials, using tungsten-carbide tipped 
bits. Lime and sand are now being 
drilled. Mud viscosity is 57 seconds, 
weight is 11.5 lb per gal, and waterloss 
is 3.6. 


Kerr-McGee Studies 
Foreign Offshore 

Officials of Kerr-McGee Oil Indus- 
tries, Inc. are studying the possibilities 
of applying their company’s offshore 
equipment and experience in foreign 
waters. Two company representatives 
have begun a trip which will include 
visits to England, West Germany, and 
Holland and might extend to the Far 
East. The traveling officials are Paul 
Wolff, Kerr-McGee’s chief engineer, 
Oklahoma City, and J. C. Colby, spec- 
ial assistant to management, New 
Orleans. 

Kerr-McGee will consider either 
moving existing offshore units from the 
Gulf of Mexico or building new ones 
abroad, This action is part of a growing 
exodus of drilling units from the Gulf 
area, where an estimated two-thirds of 
them are idle, to foreign waters where 
oil producing rates are higher and some 
of the other problems dogging UV. S. 
operators do not exist. 


B-134 


Aramco Receives Drilling 
Platform in Persian Gulf 
Arabian American Oil Company’s 
first offshore drilling platform has ar- 
rived at Ras Tanura on the Persian 
Gulf following a 10,000-mile voyage 
from Vicksburg, Mississippi. The plat- 
form, built by R. G. LeTourneau, Inc., 
has undergone fitting-out operations 


and received its first assignment to 9 drill 
Manifa No. 2 for Aramco. 

A standard 136-ft drilling derrick is 
mounted on the platform which stands 


on three 108-ft legs. The platform 
measures 93-ft long, 104-ft wide, and 
weighs about 800 tons without drilling 
equipment. It will work in conjunction 
with Aramco’s drilling barge “Queen 
Mary.” 


Deep Drilling Demands 
Logging Refinements 

West Texas’ record-breaking deep 
drilling is calling for logging equipment 
of greater capacity and the ability to 
stand high temperatures and pressures. 
Schlumberger Well Surveying Corpora- 
tion recently logged a deep well at 
23,000 ft and then set a production 
packer in the well at 22,978 ft. Work 
was done with a winch unit capable of 
reaching 29,000 ft. 

Down-hole tools also require special 
design. Standard housings for down- 
hole instruments are now rated for 
maximum pressures of 20,000 psi. The 
tool used in making a gamma-ray neu- 
tron survey at 23,000 ft was tested at 
25,000 psi. Maximum temperature re- 
corded in this well was 376 F. Develop- 
ment of the space missile program has 
made available high temperature com- 
ponents formerly unobtainable. 


New Tool Pusher’s 
Manual Available 

The fourth edition of the Tool Push- 
er’s Manual is available from the 
Dallas offices of the American Associa- 
tion of Oilwell Drilling Contractors. 
The book now contains 500 loose-leaf 
pages of technical data. Further 
tions and revisions of the manual are 
available on a subscription basis to pur- 
chasers of the book. 


addi- 


Turbodrill Sidetracks 
Fish in Alaska 

The turbodrill was called in to as- 
sist in a sidetracking job by the drillers 
of a Humble Oil & Refining-Shell Oil 
well located in the Kanatak region of 
Alaska. Efforts to recover a fish at ap- 
proximately 10,500 ft were unsuccess- 
ful, leading to the decision to by-pass 
the fish. A Dresser Industries turbodrill 
was chosen to do the job after prelimin- 
ary efforts to sidetrack were fruitless. 


Rotary Rigs ee in Oil Fields of United States and Canada 


‘Ne operted 9 to American | Association of Oilwell Drilling Contractors by Hughes Tool Compony. 


Aug. 25 Sept. 2 Sept. 8 


Alabama 6 
Arkansas 25 
Arizona 4 

alifornia 3 
Colorado 


Aug. 25 Sept. 2 Sept. 8 
5 North Dakota 29 30 
21 Ohio 0 1 
“Qiklahom; 191 18 
Ofgo fer oe, ( 0 
Pen vania VA | 
South Dakota 
South Texas & Guif 
Coast — Lan 
South Texas & Gulf 
Coast — Offshore 
North & East Texas 
West Central Texas 
West Texas 


Total United States 1894 1911 
Western Canada 157 152 
Eastern Canada 2 a 


Grand Total 2053 2067 2072 





Mor. Apr. May 


t T aj t t ' 
June July Aug. Sept. Oct. Nov. Dec 





—_— TOTAL 


1957 ACTIVITY me TOTAL 1958 ACTIVITY 
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“A FAST-WORKING RIG 
and TROUBLE-FREE!” 


says James Brown of Waskom, Texas 
about his WILSON ‘‘38’’ SPEEDWINCH 
featuring heavy duty power take-off 
and air tube clutch. 


Says Mr. Brown, “I like this new WILSON unit so much, 
I have ordered another one to be delivered any day. This is 
a fast working rig. We can set up and get working quicker. 
It is trouble-free and if there are any flaws, we haven't found 
them in the toughest jobs we have.” 

It will pay you to check all the advantages Wilson 
Speedwinches offer for well servicing . . . call or write your 
nearest Wilson sales office for free estimates ... be mod- 


ern, buy Wilson! 





BE MODERN BUY WILSON! 


Wilson Super “38” Single Drum Speedwinch 


Wilson Super “38” Double Drum 
Speedwinch with Super 65’ Angle 
Steel Fabricated Mast 

ww 


WILSON MANUFACTURING (O., Inc. 


WICHITA FALLS, TEXAS, U.S.A 


The Home of RED IRON 
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LIFE-EXPECTANCY CHART shows relative life spans of insulations. With motors operating at rated 
temperatures, Class B insulation gives 70% longer winding life than Class A-insulated windings. 


GENERAL ELECTRIC OJL FIELD MOTORS, WITH ALKENEX* CLASS B INSULATION, OFFER ... 


7O% Longer Winding Life 


Recent laboratory tests—confirmed by 
actual field experience—have demon- 
strated that General Electric Oil Field 
Motors—with Alkenex Class B insula- 
tion— give far greater winding pro- 
tection than motors having Class A 
insulation. 

As indicated by the life-expectancy 
chart, windings of Class B-insulated 
motors will last up to 70% longer than 
Class A-insulated windings if both mo- 
tors are operated at rated tempera- 
tures. And, since G-E oil field motors 
are designed to operate within actual 
nameplate ratings, this extra service 
life can be fully realized. 

Even in the case of inadvertent over- 
loading, the Alkenex Class B-insulated 
motors will stay on the line longer at 
temperatures that would burn out Class 
A insulations. 

LONGER BEARING LIFE—To achieve 
longer bearing and grease life, the Tri- 


B-136 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


Clad* ‘55’ motor provides an extra-large 
grease reservoir and a specially-engi- 
neered double-end ventilation system. 

The grease reservoir actually holds 
up to five times more grease than is 
possible in sealed-bearing systems. And 
the ventilation system pulls cool air in 
over both bearing housings, so that 
bearing and grease temperatures are 
only a fraction of motor temperatures. 

By utilizing these insulation, bearing, 
and cooling systems, G-E engineers 
have achieved major reductions in mo- 
tor size, while actually improving per- 
formance and dependability. 


PROOF IN APPLICATION—Since 
General Electric Alkenex Oil 


the 
Field 


Motor was introduced in 1956, thou- 
sands have been installed in oil fields 
throughout the U.S. and Canada. Dur- 
ing this period, the performance record 
of these motors has been outstanding. 
Even the 1957 Texas floods put only 
a small number out of service. 

This remarkable record can pay im- 
portant dividends in your oil field 
pumping operation. Longer motor life, 
with fewer breakdowns can mean larger 
profits from wells. For more informa- 
tion on the reliable G-E Alkenex Oil 
Field Motor, contact your nearby Gen- 
eral Electric distributor or Apparatus 
Sales Office. General Electric Co., 
Schenectady, New York. 


*Reg. trademark, General Electric Co ayy.) 


GENERAL @@ ELECTRIC 


THE 


PETROLEUM ENGINEER, October, 1958 





Drilling 


Falcon Forecasts 
Active Year-End 

A brighter outlook for both its drill- 
ing activity and oil production during 
the rest of the year was forecast by 
Falcon Seaboard Drilling Company in 
its semi-annual report on its combined 
domestic and foreign operations. Presi- 
dent T. N. Law said that despite the 
general recession during the first half 
of this year, Falcon has “more than 
maintained its position in the contract 
drilling business, both domestically and 
in its foreign operation.” 

During the first half of the year, Fal- 
con drilled 16 net domestic wells, 61% 
of which were completed as producers. 
Law said the well being drilled in Boli- 
via by Bolivian Gulf Oil Company, in 
which Falcon’s Venezuelan subsidiary, 
D & D Drilling Company, has a seven 
percent interest, is running as expected. 
Falcon now operates 26 rigs in the 
United States and nine in Venezuela, 
including a new trailer-mounted rig 
bought earlier this year by D & D Drill- 
ing. 





Portable Bulk Fuel 
Handling System 

Drillers operating in remote areas 
might look to a recent development of 
Firestone Tire and Rubber Company 
for a solution to the problem of bulk 
fuel handling. Heart of the system, de- 
veloped for the Marine Corps, is a 


Ve ee re ee. - 


BBs 


10,000-gal rubberized fabric tank. The 
tank weighs about 600 Ib, less than one- 
tenth the weight of a steel tank of the 
same capacity. It can be folded into a 
compact package. In use, the tank is 
pillow-shaped, 40 ft long, 11 ft wide, 
and 4 ft high. Hose, connections, and 
pumps complete the system. 


Brown Drilling Appoints 
Bryce to Venezuela 

Charles J. Bryce has reported to 
Venezuelan headquarters of Brown 
Drilling Company and assumed charge 
of that operation. From offices in Mar- 
acaibo, Bryce will direct the entire 
Venezuelan operation for Brown, with 
such equipment at his disposal as a 
new super-powered rig shipped to the 
Latin nation early this year for drilling 
to depths up to 15,000 ft. 
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15 cc size 
No. 3420-53 
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100 cc siz 
No. 3948 


15 ce size 
No. 3895 





FREE CATALOG 
Write for 24-page 
Catalog G-56, 
“Petroleum Gag- 
ing Equipment.” 


DOMESTIC 
EXPORT® 


Seles 
Sebsidiery 


Established 1922 


OSA 


FIRST in 
their fields 


CURTIN CENTRIFUGES 
e Lightweight 
e Rugged 
© Dependable 


More than thirty years’ leadership is 
reflected in the consistent efficiency and de- 
pendable service of the Curtin Series 53 Hand 
Centrifuges. distinctive features are: 
(1) Rugged, lightweight aluminum castings. 

(2) Body, crank, spindle nut, and heads 
interchangeable on both 15 ce and 100 
cc models, Trunnion cups replaceable. 
(3) Crank instantly disengages no 
agitation of sediment. (4) Drive shaft 
and spindle are stainless steel. Spindle 
shaft is ball bearing mounted for easy 
turning. Curtin centrifuges meet all 

API and ASTM specifications. 

Both 15 ce and 100 ce 

models are available for 

immediate shipment. 


Some 


_ 


CURTIN 
CENTRIFUGE TUBES 


© Permanently Marked 


Graduations 
e Retested For Accuracy 


© Heavy, Uniform Glass 
Walls 


Curtin centrifuge tubes are accurately 
calibrated and graduations are permanently 
marked with white pigment fused into the 
glass. Graduation lines are fine and sharp to 
permit easy, quick reading. Every 
thoroughly annealed for mechanical strength 
and individually retested for accuracy 

The tubes are of heavy-walled glass with 
all dimensions carefully controlled for uni- 
formity in size and shape. Tops are finished 
with a machine tooled reinforced bead. Curtin 
centrifuge tubes meet API-ASTM specifica 
tions and are available in 15 ce and 100 cc 
sizes. As accuracy in testing B. S. and W. 
affects profits, specify Curtin Centrifuge Tubes 


tube is 


URTIN & CO. 


PETROLEUM TESTING EQUIPMENT 


HOUSTON - DALLAS - MEW ORLEANS - JACKSONVILLE 
Ottices 


TULSA + SIRMIBGHAm + CORPUS CHRLETE 


CURTIN OF METICO, 8.4. de CW mtrice cite 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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PGAC’s ~~ 


. Electrical Log 
OR 


Induction-Electrical Log 


PERFORATING GUNS ATLAS CORPORATION 


PGAC has always presented the hard, cold OOOO bettie Serial Ly 


facts concerning the functions, the advan- Reel | ee 


tages, and the shortcomings of each type of 


\15 


log—so that you could intelligently choose the 
log you consider best for your particular job. 

PGAC’s Electrical Log and Induction- 
Electrical Log are equally fast, reliable, accu- 
rate and field-proven. However, each log 
has its proper applications; and PGAC’s 
competent field engineers will gladly assist 


you in your choice. 


PGAC-S5865 


FLEXIBILITY 


In Logs— 


Your Best Bet Is 





PERFORATING GUNS ATLAS CORPORATION 


Houston, Texas Telephone REpublic 4-1651 / 
General Offices and Main Plant: 7730 Scott Street — Sales Office: Melrose Building 





A TEXAS: Alice — Beaumont — Bridgeport — Colorado City — Corpus Christi — Crane — Dallas — Fort Worth — Gainesville 
FIELD Houston — Longview — Midland — Monahans — Odessa — Pampa — Victoria — Wichita Falls. ARKANSAS: Magnolia 
OKLAHOMA: Oklahoma City — Pauls Valley — Perry — Tulso. NEW MEXICO: Farmington — Hobbs. MISSISSIPPI: Laurel 
SERVICES LOUISIANA: Buras — Houma — Lafayette — Lake Charles — Shreveport. KANSAS: Great Bend — Liberal 





AFFILIATE COMPANIES: CANADA — Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
GERMANY -— Atlas Deutsch. Amerikanische Olfelddienst G. m. b. H.: Kiel VENEZUELA — Servicios Tecnicos Atlas, C.A., Caracas 





Write Precision and Dependability into Secondary Recovery 


WATER FLOOD with 


ROCKWELL 
WE OMTE JYETEFES 


Rockwell developed the first successful high pressure meter 
to measure water forced into the ground under pressure at 
spaced flooding points. Successive improvements in design 
and construction make today’s Rockwell “‘five-pointers” an 
even better buy. They handle this tough service with long 
lasting precision accuracy. And they are strongly designed 
to operate safely under the extremely high pressures encoun- 
tered, and to withstand exposure to unfavorable atmospheric 
conditions. The thousands in daily use testify to the soundness 
of this “purpose-built” construction. Stocked by leading 
supply stores. For literature, write Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 

THE ORIGINAL AND BEST 

HIGH PRESSURE METER BUY AT YOUR SUPPLY STORE 

FOR WATER FLOOD SERVICE 
WATER FLOOD METERS 


ROGKWELL” 
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Here 
Dorr-Oliver 


ClayJecto 


Cyclone action 
does it! 


The action of the Dorr-Oliver ClayJector is demon- 
strated above. Cyclonic forces up to 8,000 “g's” 
developed when mud is whirled under pressure in a 
conical DorrClone® classifier, cause heavy barite 
solids to be thrown to the walls and down to the 
apex valve at the bottom, while lighter solids are dis- 
charged at the overfow at the top. Four DorrClones 
manifolded about a common feed, overflow and 
underflow housing form a complete unit 


Maximum recovery of barites for re-use and 
elmination of troublesome clays and drilled 
solids from the drilling mud not only pays off 
in savings of valuable weighting material, but 
also results in faster drilling and longer bit life. 

The key to these savings is the Dorr-Oliver 
ClayJector classifier, developed for oil-field 
service through the combined efforts of Dorr- 
Oliver, Inc. and Salt Water Control, Inc.; it 
represents today’s latest development for 
optimum control of weighted muds. A recent 


saved $32,569 
in 41 days of 


drilling! 


cost comparison analysis of one hole drilled 
without a ClayJector and a sidetrack hole 
drilled with it showed that savings with the 
ClayJector amounted to $32,569 in 41 days— 
or $795 per day !* 

The ClayJector is mechanically simple, con- 
tains no moving parts, operates with mini- 
mum attention. For more information, contact 
our U.S. Sales Representative, Salt Water 
Control, Inc., 1211 Fort Worth National Bank 
Building, Fort Worth 2, Texas. 


*Nome and Statistics available on request. 


ClayJector & DorrCione are Trademarks of Dorr-Oliver Incorporated 


ornrn-CouiveR 


SsTAMEOROD 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV! 


tmnco5nmrorartest ovo 


WORLD - WIDE RESEARCH 


ENGINEERING EQUIPMENT 


cOnnecrTricurt 
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THE — 


gathering | 
spot 
for 


NOMADS 


Paul Bowen of S. R. Bowen Company 
(left) received the President's Trophy 
at the Golf Tournament of the Los 
Angeles Nomads recent Whing Ding 
from Earl Daniels of Hydril Company, 
Chapter President. 


Golf prize winners at the Los Angeles Chapter of Nomads Whing 
Ding include Max Martin of H. C. Smith Oil Tool; C. F. Van Loozen 
of Macco Corporation; Frank Oecefelein of Standard of California; 
John Davis of Totco; Lee Bortz of Halliburton; Lefty Beeson of Spe- 
cialty Sales Company; Bob Pollard of Richfield; Paul Bowen of S. R. 
Bowen; Lee Batten of Chancelor Western Oil & Development Com- 
pany; Lee Nave of Axelson Manufacturing; Art Butler of Du Pont 
Chemical; (in front) Nancy Cameren who distributed the prizes. 


International guests at the August 1958 meeting of the Los Angeles 
Nomads were: Georges Caspar of LUCEAT, France; Harold Karnes 
of Santa Fe Drilling, Ghana; Andre Casassus of CFPA, Algeria; Wm. 
Pennington of Santa Fe Drilling, Iran; Virgil Davis of D & E, Brazil; 
Marshall C. Graham of Mosul Petroleum, Iraq; Richard C. Harris of 
Union Oil, Costa Rica; Ralph H. McKee of Drilexco, Brazil; C. R. Ball, 
Jr. of Richfield going to Peru; E. D. Strong of Santa Fe, Kuwait; J. P. 
Munier-Jolain of Institut Francais du Petrole, France; Sid Broom of 
1.P.C., Iraq; (middle row) A. M, Carmichael of Santa Fe, Iran; W. C. 
Lance of Santa Fe, Burma; Guy Faure of CFPA, Algeria; Dave Harris 
going to Alaska for his own company; W. M. Bartley of Santa Fe, 
Peru; Clyde C. Cantin of Bolsa Chica Oil to Turkey; (bottom row) 
Walt Munger of Santa Fe, Kuwait; Karl Jauman, ex-Santa Fe fron 
Kuwait 
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where engine 


dependability 


is vital! 


the only lubricant that has 
over 35 years of proven superiority... 
a record of less costly maintenance, 
“down time”, stoppages and 

repairs than any other make. 


MARVEL extra-fine lubricant is 
specifically designed to keep 

engines at peak efficiency under all the 
“engine-killing” conditions...in an 

oil field. 


INSTALL A MARVEL 
INVERSE OILER 


TO BE SURE OF “ROUND- 
THE-CLOCK” PROTECTION, 
Feeds MARVEL Mystery Oil in 
exact proportion to engine speed 
and load. 


Contact your jobber or Oil Well Supply House 
MARVEL DIVISION 


EMEROL MFG. C0., Int. @ 331 North Main Street, Port Chester, N. Y 


FOR FURTHER INFORMATION ON 
ED PRODUCTS. SEE READER SERVICE C 
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QCf Lubricated Plug Valves 


The most versatile 
valve your supplier 
has on hand 


q he oe I Lubricated Plug Valve Gomnonstrates its a product of 
versatility by operating efficiently and economically 
in a wide range of service applications: in chemical W-K-M’ 
plants, sewage and water works, paper mills, oil field Ss 
production, refining, mining operations, coke plants 


— it’s a long list. Cresitive Engineering 


The valve can be installed in any position and Semi-steel ¢ Ni-resist 


it fits into the smallest possible space. It can be Carbon Steel 

serviced quickly and requires minimum attention. eee: ® -Disisieiin 

It operates easily with a quarter-turn. It is safe 

against rupture. Due to its efficient lubrication sys- 

tem, corrosion is reduced to a minimum. Steam Jacketed Base Plate 
Venturi 


V-Port and Diamond Port 


Multiport e Round Port Opening 


Both rectangular and round port valves have 
full pipe area openings: provide through-conduit 
flow with minimum turbulence, and minimum Proportioning e Throttling 


eee Srep. Write for Catalog 400 

. . » And W-K-M’s creative . 
engineering assures standards WE: pivision or GCL inousteies | 
of design, dependability, = -M NCORPORATE ; 
and economy that meet your x 217 EXAS 


own engineering criteria. 








BECAUSE WE USED 
TYPE C OTIS GAS LIFT VALVES 
WE SAVED $1,800.00 


IN CONVERTING OUR #B-23 WELL 
FROM CONTINUOUS TO INTERMITTENT LIFT. 














THAT WOULD HAVE BEEN OUR COST TO EXCHANGE AND 
RERUN A STRING OF CONVENTIONAL INTERMITTING VALVES TO 
MAKE THE CONVERSION, BUT, BECAUSE OTIS TYPE C VALVES ARE 
DESIGNED FOR EITHER TYPE OF LIFT. WE JUST SHUT DOWN LONG 
ENOUGH TO INSTALL A SURFACE INTERMITTER AND PUT THE WELL 
BACK ON PRODUCTION, THAT'S WHY WE'RE RUNNING TYPE C'S 

HERE TODAY. 

















WHAT YOU'RE HOLDING IS THE RESILIENT 
MAIN VALVE ELEMENT FROM A TYPE C VALVE 
— THE PRIMARY REASON WE SAVED THAT $1,800.00 
YOU SEE, GAS PRESSURE IN THE VALVE DOME HOLDS IT 
CLOSED — TO FORM A POSITIVE SEAL ACROSS THIS SLOTTED 
PORT AREA. THIS RUBBER-TO-METAL SEAL ELIMINATES 
COSTLY METAL-TO-METAL STEM AND SEAT FLOW 
CUT FAILURES. 














HERE. TAKE A LOOK AT THIS TYPE C VALVE. 
THERE ARE NO METAL MOVING PARTS—NO SEATS 
TO CUT OUT. IT'S FULL-OPENING — COLLAR-DIAMETER 
AND CONCENTRIC DESIGN. THESE LAST THREE FEATURES 
MAKE IT THE ONLY FULL-OPENING VALVE THAT LETS 
YOU ROTATE TUBING IN A DUAL-COMPLETION, IF 
IT BECOMES NECESSARY. 





THE CHECK VALVE— WHICH FITS IN HERE—JIS RESILIENT 
ALSO. IT DOESN'T REQUIRE VELOCITY TO CLOSE—REMAINS 
CLOSED EXCEPT WHEN GAS PASSES THROUGH THE VALVE 
AND BACK PRESSURE ON THE CHECK HAS ABSOLUTELY NO 
EFFECT ON THE OPERATION OF THE MAIN VALVE 

















AND THIS IS A TYPE F VALVE. IT'S OTIS RETRIEVABLE 
VALVE FOR SIDE-POCKET MANDREL INSTALLATION. THE TYPE F 
OPERATES ON THE SAME PRINCIPLE AS THE TYPE C. BOTH HAVE THE 
LARGEST PORT AREA OF ANY VALVE OF THEIR SIZE ON THE 
MARKET ANOTHER FEATURE WE PARTICULARLY LIKE. 











THE LARGE PORTS AND FAST ACTION OF THESE 
OTIS VALVES GIVE US MORE EFFICIENT USE OF OUR 
GAS — HELP REDUCE SLIPPAGE. SAY, WHY DONT YOU 
TALK TO THIS OTIS GAS LIFT SPECIALIST ABOUT YOUR GAS 
LIFT PROBLEMS. | THINK HE CAN SHOW YOU HOW HIS 
VALVES WILL HELP YOU SAVE MONEY. 
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<<, COMPANY RUNS OTIS GAS LIFT VALVES BECAUSE 

THEY HELP US REDUCE PRODUCTION COSTS — JUST AS IN 
THE CASE OF OUR #823. IF YOU DONT KNOW ALL OF THE 

DESIGN ADVANTAGES OF OTIS GAS LIFT VALVES. | SUGGEST YOU 


CALL THEIR NEAREST OFFICE TODAY. GIVE YOUR WELLS A NEW 
LIFT — RUN OTIS GAS LIFT VALVES 














FOR FURTHER INFORMATION ON B- ] 43 


ADVERTISED PRODUCTS, SEE READER SERVICE AR 





EXPLORATION ACTIVITIES 





ARIZONA 


Humble Extends East Boundary Butte; 
Finals State’s First Big Well 


Humble Oil and Refining Company 
has successfully completed its No. 1 
Navajo E, in the Four Corners section 
of Arizona on Navajo Tribal Land. It 
is believed to be the state’s first big 
well. The producer extends the East 
Boundary Butte field, opened by Hum- 
ble in 1955, to the south. It is located in 
C SW NE of 10, 41n, 28e. 


NORTH AFRICA 





The new well is reported to flow at 
the rate of 1044 bbl daily and is pro- 
ducing from Hermosa lime at 4600- 


4675 ft. 


The field now has two gas and two 
oil wells. The first oil well drilled by 
Humble was located in section 4. It was 
drilled to a total depth of 6382 ft and 


had a 48 bbl per day potential 


Franco Delhi Gets Key Permit 
In Sahara on 445,000 Acres 


A French subsidiary of Canadian 
Delhi Oil Ltd., Franco Delhi, S.A., and 
associates were awarded a permit to ex- 
plore for petroleum and natural gas in 
the Sahara region of Algeria, French 
North Africa. The Daiet el Habs per- 
mit—covering approximately 445,000 
acres-—lies midway between Hassi 
R’Mel, the Sahara’s major natural gas 
field, and Hassi Messouad, the largest 
oil field. Hassi R’Mel is a condensate 
bearing gas field with proved reserves 
reportedly in excess of 11 trillion cu ft, 
and is located approximately 75 miles 
west of the Franco Delhi permit area. 
Hassi Messouad is a 43 deg oil field 


approximately 80 miles southwest of 
the permit, with proven reserves in ex- 


cess of 2 billion bbl. 


Franco Delhi is the operator for the 
group of French, Canadian and Ameri- 
can entities, with participating interests 


divided approximately as follows: 


Franco Delhi, 30 percent; Petropar 
(owned by the French Government), 
35 percent; Francarep (sponsored by 
the French banking firm Worms & 
Rothschild), 16 percent; E. Constantin, 


Jr., 6 percent; Allen & Company (U.S 


investment banking firm), 7 percent; 
Trusts, 3 percent; 


Vaughn Brothers’ 
Home Oil Company, Ltd., 3 percent. 


USE YOUR TRUCK FOR 
FIELD ELECTRIC POWER wim mis 


2000 WATT A.C. GENERATOR ATTACHMENT 


Power any shop service tool or appliance 


from your truck, car or jeep. Compact generator is 
belt driven at fast engine idle, disconnects for 

normal driving. Forney generator and mounting kit 
install on most late model cars, trucks and tractors 

in less than an hour; will operate four ¥2-inch drills at the 


same time, or comparable tools: chain saw, 


compressor, impact wrench, floodlights, etc. Excellent 


-eomee tian gs 


FOR FURTHER INFORMATION ON 


mpm PETE? by inoustaits 
1818 LaPorte Ave., 


for geologists, surveyors, drilling crews, 
hunters, campers. 





Fort Collins, Colo. | 
Please send me literature and name of nearby | 


Forney dealer. 


Nome 


Address 
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ALBERTA 


B-A Makes ‘Most Significant Gas 
Find in Canadian Drilling History’ 

British-American Oil Company, Ltd. 
has reported what it calls “the most 
significant gas find to date in 1958 and 
could be the most-significant single gas 
find in Canadian drilling history.” 

The well is the Berland River A8-4, 
located about 160 miles northwest of 
Edmonton on a block equally owned 
by B-A and Shell of Canada. 

The well tested at a rate of 44,800,- 
000 cu ft of gas daily through a 1-in. 
choke and did 12,900,000 cu ft daily 
through a %-in. choke. Well had ear- 
lier been reported to have an open flow 
potential of 1.5 billion cu ft of gas 
daily. 


ALASKA 


Threesome Join in 
Yakutat Exploration 

Continental Oil, Colorado Oil and 
Gas, and Frankfort Oil companies are 
joining in the exploration of some 
1,100,000 acres of oil and gas rights 
in the Yakutat area along the south- 
eastern coast of Alaska. 

A joint announcement by the three 
companies said Continental would 
participate in extensive exploration 
work extending into 1960. 

Colorado Oil and Gas and Frank- 
fort, which hold-the oil and gas rights, 
have drilled two exploratory test wells 
with encouraging oil and gas indica- 
tions. A third test now in progress is 
projected to a depth of 11,000 ft. 

In addition to the drilling, Colorado 
Oil and Gas and Frankfort have since 
1956 conducted in the area extensive 
seismograph, gravity meter and surface 
geological surveys. 

Projected exploration operations in- 
clude further geophysical surveys and 
additional exploratory drilling. Colo- 
rado Oil and Gas has an established op- 
erating base in the village of Yakutat 
and will continue supervision of opera- 
tions of the properties. 


UTAH 


Superior Links McElmo, 
Aneth Fields in Four Corners 
Superior Oil Company has linked the 
McEImo and Aneth field in San Juan 
County with a 608 bbl per day oil well. 
The No. 13-31 Navajo C, in C NW 
SW of 31, 40s, 25e, was completed on 
choke from two perforated zones be- 
tween 5399 and 5478 ft. 
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OKLAHOMA 


Kirby Has Multi-Zone 
Discovery in McClain County 

Kirby Petroleum Company has com- 
pleted its multi-zone discovery well in 
the Oil Creek zone. The No. 1 Weeden, 
south of the East Washington field in 
McClain County, was drilled to 10,190 
ft. 

On a 12-hr completion test of the Oil 
Creek, the Weeden flowed 186 bbl of 
oil through '2-in. choke from 10,048- 
50 ft. 

Wildcat also had commercial shows 
of oil in the Bromide, Tulip Creek and 
McLish sands. 


PERSIAN GULF 


ADMA Tests Show Promise 

Abu Dhabi Marine Areas Ltd. (Brit- 
ish Petroleum and Compagnie Fran- 
caise des Petroles) has been encour- 
aged by recent developments of its op- 
erations, based on Das Island, in the 
Persian Gulf waters off Abu Dhabi. 

Umm Shaif No. 1 Well has now been 
drilled to a depth of 8755 ft and tests 
have been completed of the Jurassic 
Arab zone limestones, from which only 
gas was produced. Testing of the lower 
cretaceous Shuaiba limestone is still in 
progress, but the well has already 








flowed oil for a limited period at a rate 
of approximately 2400 bbl per day. 
This oil is of 40 deg API with a sulfur 
content of about 1.4 percent. Although 
the results of this first well do not give 
final proof that an oil field has been 
found which will justify commercial 
development, the indications are suffi- 
ciently encouraging for the company to 
decide to drill further appraisal wells 
on the same structure. 


PENNSYLVANIA 


New Discovery Prospect 
In Appalachian Basin 

An apparent new discovery is being 
completed in the Appalachian Basin. 
The Crawford County prospect was 
drilled by Hamilton Oil & Gas Corpo- 
ration, Denver, Colorado, on a 1336- 
acre block. 

Drilled to the Medina sand, opera- 
tor reported 40 ft of oil sand in the 
interval 3402-42 ft, and good oil shows 
from 3498-3520 ft. No tests were run 
until production string had been set. 

Benedum-Trees Cil Company made 
the first discovery in the area last Sep- 
tember, the first production in Craw- 
ford County in over 50 years. This 
new production earned the title of the 
“discovery of the year” for the region. 





COLORADO 


San Juan Extension 
Indicated by Gas Discovery 

Initial completion tests of the recent 
wildcat dual zone gas discovery in 
La Plata County have been run by 
Consolidated Oil & Gas, Inc. of Den 
ver, Colorado, operator of the well 

The significant new gas discovery, 
No. 1-6 Superior Ute, was drilled by 
Consolidated Oil & Gas, Inc., as oper- 
ator in association with Occidental Pe 
troleum Corporation and Black Bear 
Consolidated Mining Corporation on 
an 8000-acre block. Using San Juan 
Basin standard testing procedures for 
initial potentials, gas flowed through a 
% -in. choke at the rate of 1,585,000 cu 
ft per day from 76 ft of perforations in 
the Fruitland formation and 1,750,000 
cu ft per day from 219 of perforations 
in the Mesaverde formation. This initial 
potential test also indicated open flow 
capacities from the Fruitland of more 
than 3,000,000 cu ft per day, and from 
the Mesaverde of more than 4,000,000 
cu ft per day. 

Name has not yet been designated 
for the new field discovered by success- 
ful completion of this wildcat well, 7 
miles south of Bayfield. A large scale 
development program of the block is 
planned for 1959. 





Attention: Gas Lift Operators - 


USE THE BEST!!! 


Type ‘“‘WF-3”’ INTERMITTING GAS LIFT VALVE 


e Only intermitting gas lift valve that will consistently operate on choke control 
of surface injection gas. (See footnote.) Can also be controlled by time cycle 
or pressure reducing regulator. 

Valve strings can be designed with afl valves set at same operating pressures 
or each valve set at increased operating pressure with highest pressured valve 
in bottom of the string. (See footnote.) 

Not a pressure charged bellows valve — pilot controlled with predetermined 
operating pressure controlled by compression of an accurately designed and 
constructed spring. 

Operating pressures unaffected by well temperatures — ideal for operating 
two strings valves in dually completed wells with same annulus operating 
pressure. 

Valve spread controlled by pilot valve and pilot valve seat, same size 2” 
diameter main port in all valves. 

Snap-opening, snap-closing, non-throttling. All metal parts manufactured from 
nickel alloys. 

Footnote: Methods covered by U. S. Potent No. 2,642,811 

For details contact your nearest Merla Distributor or write for gas lift valve 
equipment folder No. 657 and Gas Lift Practices and Principles Manual 
No. 457. 


MERLA TOOL CORPORATION 


P. O. Box 2576 9223 Burrus St. Phone Fleetwood 2-1754 
Dallas 21, Texas 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 
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PRECISION- 
HYCALOG 

CHRONOFRAC 
IS NOW AVAILABLE 
TO ALL jm 
INDUSTRIES AND (aca 
LABORATORIES “ame 








This sensitive automatic gas analyzel, developed by 


HycALoc’s researchers, is now manufactured and sold by 


PRECISION SCIENTIFIC Co., Chicago. 

Recommended for any processing operation involv- 
ing gases, PRECISION-HYCALOG CHRONOFRAC provides continu- 
ously repetitive monitoring along with rapid qualitative and 
quantitative analysis. It is especially valuable in petroleum 
and chemical plants, research and school laboratories, paint 
factories, distilleries and food processing plants. 

Sales for oilfield and well logging application are 
handled by HycaLoc; all others by PRECISION SCIENTIFIC 


Write for complete technical information and details 


on leasing or purchasing 


Hycalog. inc. 


$05 AERO ORIVE 


SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL OL PRODUCING AREAS 


DIAMOND CORING + DIAMOND BITS + WELL LOGGING + CORE ANALYSIS 











RUNNING TOUR with 





> T. L. Russell has received a PhD 
degree in mechanical engineering at Cal- 
tech, and joins drilling research group of 
California Research Corporation as a re- 
search engineer. J. B. Money has received 
a BS degree in petroleum engineering 
from the University of California and 
joins the reservoir mechanics group as a 
research engineer. E. L. Dougherty has 
also joined the reservoir mechanics group 
as a research engineer. He was previously 
with the Dow Chemical Company. 


> S. T. Duree has retired as a senior pro- 
duction superintendent for Cities Service 
Oil Company’s South Texas production 
operations. D. S. Bodie will supervise the 
consolidated South Texas district from 
his offices in Columbus, Texas. 


> J. P. Malott, Houston, has been pro- 
moted to assistant general manager of 
Continental Oil Company’s Rocky Moun- 
tain region, with headquarters at Denver, 
Colorado. Formerly manager of Conoco’s 
headquarters production department at 
Houston, he will succeed L. L. Aitken, 
who recently resigned to become execu- 
tive vice president of Utah Southern Oil 
Company. Wayne E. Glenn, Denver, 
assistant Rocky Mountain region produc- 
tion manager for Conoco since 1952, has 
been promoted to manager of Conoco’s 
headquarters production department at 
Houston, succeeding Malott. 

Glenn C. Sawvel has been promoted to 
superintendent of Continental Oil Com- 
pany’s Oklahoma City production district 
Formerly assistant district production 
superintendent in Oklahoma City, he suc- 
ceeds D. W. Matthews, who has trans- 
ferred to Wichita, Kansas, as assistant 
division superintendent of Conoco’s Kan- 
sas production division. 

M. H. Dubrow has been promoted to 
the newly created position of assistant 
manager of the company’s headquarters 
production department. Dubrow was 
chief engineer in Conoco’s production 
department. R. F. Darrow has been pro- 
moted to assistant manager of production 
for the company’s Rocky Mountain re- 
gion. He was formerly superintendent of 
production for Conoco’s Kansas division. 


>» W.S. Frisbie has been appointed special 
representative of Falcon Seaboard Drill- 
ing Company. He will also work with 
Falcon’s wholly-owned subsidiary, D & D 
Drilling and Construction Company in 
Anaco, Venezuela. 


> George Standard, drilling superintend- 
ent for Harkins & Company of Alice, is 
retiring. Replacing Standard in the Har- 
kins organization will be Ray Butler, 
formerly production superintendent. 
Wilbur T. Steen, tool pusher with Har- 
kins and previous firms for 12 years, has 
been named assistant to Butler. 


> Harry Mummert, veteran independent 
oil operator, has joined Stekoll Petroleum 
Company to direct a new program of pro- 
duction purchasing. 


> Bert E. Gamble, manager of the South- 
ern region for Lion Oil Company Divi- 
sion of Monsanto Chemical Company, 
has retired from the company. Gamble, 
who joined Lion in 1937, has been in his 
present position since 1952. He will be 
succeeded by Wilbert C. Dennis who was 
chief geologist for the company in its 
production and exploration headquarters. 
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MEN in the INDUSTRY 








> J. W. Higgins, district geologist for 
Standard Oil Company of California’s ex- 
ploration department has been appointed 
senior research geologist for the Califor- 
nia Research Corporation. R. A. Arm- 
strong, petroleum engineer with The Cali- 
fornia Company at their Denver office, 
has transferred to the oil field research 
center of California Research where he 
he will undertake assignments in produc- 
tion research. H. C. Mitchell has com- 
pleted work toward the MS in petroleum 
engineering at Stanford and has accepted 
appointment as research engineer in re- 
servoir mechanics. R. D. Tooley has com- 
pleted his work for the PhD at MIT and 
has accepted an appointment as research 
physicist. 

> Dr. F. W. Oudt, area exploration man- 
ager, has been promoted to executive as- 
sistant to the vice president, Shell Oil 
Company’s New Orleans exploration and 
production area. He succeeds W. M. 
Johnson, who will continue to assist the 
vice president with industry affairs and 
special assignments. G. A. Burton, area 
geologist, “has been appointed area ex- 
ploration manager succeeding Oudt. 


> Orland M. Reiff, chemist, and Paul B. 
Weisz, physicist, Socony Mobile Oil Com- 
pany, Inc., have been promoted to the 
new post of senior research associate at 
the company’s research and development 
laboratory. 


> T. A. Huber, assistant chief petroleum 
engineer for Humble Oil & Refining 
Company, was presented a plaque re- 
cently in recognition of his outstanding 
achievements in the field of reservoir en- 
gineering. The certificate stated that “with 
prophetic vision, the recipient pioneered 
and actively promoted the application of 
reservoir engineering from its modest be- 
ginning to its present eminence and 
thereby contributed immeasurably to the 
economic growth of Humble. He... has 
set a pattern followed by industry for the 
application of reservoir engineering in 
production operations.” 


> Richard W. Coburn has been appointed 
vice-president in charge of field opera- 
tions for W. E. Stiles Engineering, Inc. 
Coburn, formerly assistant to vice presi- 
dent for production, and district super- 
intendent, for Champlin Oil and Refining 
Company, will direct all of the drilling 
and producing operations on oil and gas 
properties managed by Stiles Engineering. 


> Lloyd Armstrong has been appointed 
a vice president of Tidewater Oil. Prior 
to that he served as assistant general 
manager of the southern division in 
Houston. Thomas G. Kelliher will suc- 
ceed Armstrong. Kelliher was formerly 
manager of exploration for the company’s 
southern division. 


> John H. East Jr., regional director of 
the Bureau of Mines’ eight-state re- 
gion III, has been voted the Department 
of the Interior’s Distinguished Service 
Award and Gold Medal. 


> Karl R. Kuhn, office manager for Utah 
Southern Oil Company, has been elected 
by the board of directors to the position 
of treasurer and assistant secretary, and 
Harry E. McDonald has been named pro- 
duction superintendent. McDonald was 
previously with the oil department of the 
Mercantile National Bank of Dallas. 
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Designed 
for Your 


Waterflood* 


1 A precision insert rod pump of 414” 0.D. 
x 3%” 1.D. built to Pacific standards. 


2a A specifically designed pump for pump- 
ing large volumes of fluid efficiently at any 
speed —fast or slow—with a conventional 
pumping unit installation. 


3 A pump that will seat in a regular pro- 
duction casing packer and may be operated 
in 5” casing (or larger) thereby eliminating 
tubing. 


4 A pump ideally suited for pumping water 
supply wells in the range of 2000 to 3000 
barrels of fluid per day for water flooding 
operations. 


5 A pump equipped with Pacific Pacilite 
chrome plungers and the latest design rubber 
lined cages for long trouble-free operation. 


Ask your Pacific field salesman for 
more details or write: 


PACIFIC PUMPS, INC. 


A DIVISION OF DRESSER INDUSTRIES, 
HUNTINGTON PARK, CALIFORNIA 
Mid-Continent Division: 
1358 So. Sheridan Ave., Tulsa 12, Oklahoma 
Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 


INC. 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE 
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Versatile Emergency Jack Lifts 
15 Tons at 4 Lifting Points 


era arr ot 











Lifting, skidding and leveling rigs; pushing, pulling and 
positioning machinery; supporting pipe and equipment 
are just a few of the oil field jobs done easily with the 
versatile Simplex No. 310A Emergency Jack. It handles 
full 15-ton capacity at four points; has 13” lift with 
minimum toe height of 214”; tilts on base for use at 
any angle. 


Unique “Center-Hole” Hydraulic Units Pull 
.-. Lift...or Push in Any Direction 





Pulling or installing cylinder liners, valve seats, pinions, 
bushings, wrist pins, keys, wheels, gears, etc. is fast and 
easy with a Simplex “Center Hole” Hydraulic Unit. 
Also serves as heavy-duty jack or hydraulic press. Re- 
mote-controlled and self-contained models in 10 to 100 
tons capacity. “Center-Hole” tubular construction simpli- 
fies rigging, eliminates torque, makes pulling easier. 


OTHER SIMPLEX OlL FIELD JACKS .. . include Lever, Screw and 
Standerd Hydraulic types in a complete range of sizes and capacities. 


Miniature Jack for 50c! 


This 3” high Simplex Screw Jack will lift 
500 pounds two inches. Has all operating 
and construction features of larger screw 
jacks. Also is ideal desk ornament, paper 
weight. 50c ea. Shipped prepaid. Send 
cash or check to: 


TEMPLETON, KENLY & COMPANY 
2521 GARDNER ROAD « 
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BROADVIEW, ILL. 
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Running Tour 





> Kenneth R. Joynt has assumed the duties 
of superintendent of Magnolia Petroleum 
Company's Gulf Coast Producing Divi- 
sion. Formerly the assistant superintend- 
ent, Joynt will replace J. B. Goodrich 
who is retiring. John S. Russell will re- 
place Joynt in his former position. 


> Gordon L. Romine has joined the staff 
of Keplinger and Wanemacher as a pe 
troleum engineer. Romine was formerly 
with the Lion Oil Company, Division of 
Monsanto Chemical Company. 





G. L. Romine 


> Jack Cashell has been elected president of the Preston Oil 
Company. Cashell had been vice president since 1950 and gen- 
eral manager since 1954. 


> C. J. Christensen has been named division production super- 
intendent for Pan American Petroleum Corporation’s Canadian 
division, with headquarters in Calgary, Alberta. He succeeds T. 
C. Borland, who will become vice president-production and a 
director of Pan American International Oil Company. Christen- 
sen has been assistant division production superintendent for 
Pan Am’s Rocky Mountain division since 1953 


> Denis B. Kemball-Cook, a director and vice president of Shell 
Caribbean Petroleum Company, has been named executive vice 
president in charge of exploration and production for Shell Oil 
Company. Kemball-Cook will succeed Alan J, Galloway, who is 
retiring after 32 years with the firm. 


> Wilfred B. Tapper has been named vice president of Chaco 
Petroleum, S. A., Bolivian subsidiary of Tennessee Gas Trans- 
mission Company. He was formerly general manager of 
operations. 


> E. R. Downs, formerly assistant divi- 
sion superintendent of the Ohio Oil Com- 
pany’s Shreveport production division, 
has been appointed division superintend- 
ent succeeding R. W. Fawcett, who re- 
tired. 


> W. Doyle Miller has been elected a di- 
rector of Seminole Oil & Gas Corpora- 
tion. Miller is an independent petroleum 
and management consultant in Dallas, 
Texas and Wichita, Kansas. He is also 
president of Miller Petroleum Company. 





W. O. Miller 


> Martin H. Mitchell was appointed general manager of Tide- 
water Oil Company's operations in Pakistan. From his head- 
quarters in Karachi, Mitchell will direct oil exploration on con- 
cessions totaling 10,000 square miles in West Pakistan. Mitchell 
previously served two years as general manager of Tidewater’s 
exploration and production operations in Turkey. 


> F. Walker Johnson has been elected a vice president and direc- 
tor of The Jersey Production Research Company, Tulsa, Okla- 
homa. He was formerly assistant manager of exploration with 
the Creole Petroleum Corporation. 


> J. B. Storey and Fred R. Schroeder, have been elected vice 
presidents of Union Producing Company. Both were previously 
directors for the company. W. J. Quigles has retired as senior 
vice president after 28 years with Union Producing. 


> E. A. Schiffers, Pan American Petroleum Corporation’s An- 
drews area operations engineer at Andrews, Texas, has been 
transferred to Midland, Texas, and promoted to operations en- 
gineer in the district office. 


J. C. (Jimmy) Johnston, formerly mana- 
ger of Continental Oil Company's pro- 
duction operations in the Rocky Mountain 
area for the past 20 years has retired. 
John W. Tynan, previously regional en- 
gineer for Conoco in Denver will succeed 
Johnston. 


> W. J. Price has been appointed as 
manager of Loffland Brothers Company, 
European operations. Price has had long 
experience in foreign drilling activities in 
South America and was formerly with 
Loffland Brothers as foreign contract 
representative. 





W. J. Price 
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> The transfer of Pan American Petro- 
leum Corporation's overseas operations in 
the western hemisphere to the jurisdic- 
tion of its subsidiary, Pan American In- 
ternational Oil Company, has been an- 
nounced. G. J. Smith, D. W. Farnham 
and K. C. Thompson have moved from 
Tulsa to the New York offices of Pan 
American International. All three have 
been associated with exploration, drilling 
and production activities of Pan Ameri- 
can Petroleum subsidiaries operating in 
the Caribbean area. Smith’s new title is 
exploration superintendent for the West- 
ern Hemisphere; Thompson is chief geo- 
physicist, and Farnham is operating su- 
perintendent in Pan Am International's 
production department. J. C. McCarthy, 
formerly Rocky Mountain division engi- 
neer, has been promoted to assistant di- 
vision production superintendent; J. W. 
Phenicie, formerly assistant division en- 
gineer at Pan America’s Texas-Louisiana 
Gulf Coast division, has been promoted 
to division engineer in the Rocky Moun- 
tain division; and C. J. Christensen, for- 
merly assistant division production su- 
perintendent in the Rocky Mountain di- 
vision, has been promoted to division pro- 
duction superintendent for the Canadian 
division. L. E. Brock has been appointed 
assistant to the production superintend- 
ent at Pan Am’s North Texas-New Mex- 
ico division. He was previously in charge 
of the unitization section. 

> E. R. Downs, formerly assistant divi- 
sion superintendent of the Ohio Oil Com- 
pany’s Shreveport production division, 
was recently appointed division superin- 
tendent succeeding R. W. Fawcett, who 
retired. 

> George W. Field has been appointed 
manager of exploration for Cities Service 
Oil Company’s southern division. Perry E. 


FOR FURTHER 


Running Tour 


Barnhart is to succeed Field as southern 
division geologist at Houston. Barnhart’s 
job as district geologist at Lafayette will 
be filled by R. O. Donley Jr. of Lafayette. 
H. Ben Cox is retiring from Cities Service 
after almost 35 years of service in the 
company’s land-geological division. 

W. L. Ambrose has been appointed 
superintendent of safety and supervisory 
training for Cities Service. He succeeds 
E. R. Estus who will continue to serve on 
a part-time basis in a consulting capacity. 
> D. C. Dunaway has been elected presi- 
dent of American Independent Oil Com- 
pany. He was previously president of the 
Standard Oil Company of Argentina. 


> Andrew G. Alpha has been transferred 
to the general offices of Signal Oil and 
Gas Company in Los Angeles as explora- 
tion coordinator. Alpha had been with 
Signal’s Denver office since 1953, when he 
joined the company as geologist for the 
Rocky Mountain area and Canada. 

> I. J. Pierce has joined Reading & Bates 
Offshore Drilling Company as manager 
of the firm’s newly created land and ex- 
ploration department. Pierce was for- 
merly division manager of the land and 
geological department of Phillips Petro- 
leum Company in Oklahoma City. 

> Karl R. Kuhn, office manager, has been 
elected to the position of treasurer and 
assistant secretary of Utah Southern Oil 
Company. Harry E. McDonald has been 
named production superintendent. 

> C. M. MaciInnes has been appointed 
secretary and H. W. Bliss as treasurer of 
Baily Selburn Oil & Gas Ltd. MacInnes 
has been associated with Baysel since the 
company was formed in 1952. Bliss, who 
will serve as comptroller of the company 
as well as treasurer, is a chartered ac- 
countant. 








The Newest with the Mostest! 













JENSEN’S All-New 


. oilmen say its a superb example of 
modern, functional engineering design. 
Fast, low-cost installation. Mounts on 
simple steel skid or flat concrete surface. 
Unique rack-and-pinion system enables 
one man standing on the 
ground to adjust counter- 
weights easily, quickly 
safely. 

Get the facts ——see why 
the New JENSEN RB brings 


profits up and costs down 


STOCKED BY YOUR 
LOCAL SUPPLY STORE 


Mode by JENSEN BROS. MFG. CO., INC. P. O. Box 477-8, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. U.S.A 
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SERV E AR 


Join the thousands using 
THE OIL STATES 


SWAB 


... that sets the 
Standard for Industry 


“3 Only SIX PARTS 
required 





* 
Perfect 
for 
sanding 





conditions 


Note ade- 
quate flow 
through 
passage. 





“*" Unrestrained tops 
. respond to 
lightest or 
heaviest loads 





-—- 










s!- 
oe 


Positive 
valving 
with 
each 
cup 


Cup in 
closed posi- 
tion show- 
ing rubber 
impinged 
seal. 


“*" No ball and 
seat to wear 


Sold through Supply Stores Everywhere 


OIL STATES RUBBER CO. 


Arlington, Texas 





B-149 





Drilling = Producing 
4 


Drawworks for Medium Depth Drilling 


Faster and more efficient drilling is a 
feature of a new drawworks, the U-712-A, 
being offered by Mid-Continent Supply 
Company. Operating controls have been 
incorporated into a single console, in- 
creasing the efficiency of the driller. This 
centrally-located panel is equipped with 
speed selection levers and air-actuated 
clutch controls. The U-712-A, manufac- 
tured by Unit Rig & Equipment Company, 
is designed for medium depth drilling in 
the 8000-12,000 ft range. 

Rated at 700 to 1200 net input horse- 
power, this single package unit contains 
noisting drum, transmission, rotary drive, 


Four-Way Manifold Valve 

A new 4-way manifold valve for water- 
flood projects or primary production is 
designed to enable the producer to hook 
up 4 wells into one valve, with one well 
on test and the other 3 on production. The 
valve has one 4-in. comingling outlet, four 
2-in. inlet ports, and one 2-in. test port. 
Any of the 4 inlet ports can be placed on 
test by rotating the handle to that posi- 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


and auxiliary brake. The drawworks, 
weighing approximately 43,750 Ib, is less 
than 10 ft wide and can be easily trans- 
ported on the highway. 

T'wo-shaft transmission with 3 forward 
rations and a gear reverse combine with 
the hi-drum and lo-drum drives to give 6 
forward and 2 reverse speeds at the hoist- 
ing drum. Three forward and one reverse 
speed are available to the rotary counter- 
shaft, catshaft, and sandreel. All trans- 
mission shafts, mounted in identical sup- 
port bearings, can be removed indepen- 
dently. Mid-Continent Supply Company. 

Circle number (1) on reply card. 


tion. The overall size is 124%-in. high and 
834-in. wide, and the weight is approxi- 
rately 60 Ib. Valve is available with 
either Teflon or Marlex packing and 
standard design provides for a working 
pressure of 125 psi. Enardo Manufactur- 
ing Company. 
Circle number (2) on reply card. 


All-Weather 
Oil Well Panel 

A new all-weather oil well panel, which 
provides precision pumping through auto- 
matic control, has been announced by 
Federal Pacific Electric Company. De- 
signed for use with single phase pumping 
units up to 5 hp at 220 v, or 2 hp at 110 v, 
60 cycle operation, the panel is particu- 
larly adapted for the control of shallow 
oil well pumps. 

Main elements in the panel are its time 


clock, motor starter and short circuit 
protection device. The time clock, with 
adjustable settings over a 24-hr period, 
comes housed in a separate compartment 
for maximum protection against the ele- 
ments and is readily accessible. Federal 
Pacific Electric Company. 
Circle number (3) on reply card. 


Dual String Pin Packer 


Texas Iron Works has announced a new 
Type DS series of dual string pin packers 
designed for use as the upper packer in a 
dual completion well using 2 production 
strings. Compression type elements are 
used for packing off the upper production 
zone, and anchoring slips prevent high 
compression loads on the tubing below 
the packer. It is completely retrievable by 
pulling the lower tubing. Upper tubing 
may be pulled at any time without dis- 
turbing the packer. Texas Iron Works. 

Circle number (4) on reply card. 


Mechanical Barge 
Loading Arms 


Two all-metal models of a barge and 
tanker loading device, designed for trans- 
fer of petroleum products, are available 


a 


from Chiksan Company. The device is 
available in both 6 and 8-in diam. Mater- 
ials handled include black and bright 
petroleum products and mild caustics. 
Either unit safely handles products in 
—60 F to 225 F temperature range at 
pressures to 300 psi. Chiksan Company. 


Circle number (5) on reply card. 


Reduced Wear 
Sucker Rod Coupling 


Axelson Manufacturing Company has 
developed a corrosion and wear resistant 
API sucker rod coupling with a friction 
coefficient of 0.10, compared to a coef- 
ficient of 0.40 for hard steel. Tests show 
a wear reduction of 2 to 1 in wells with 
low water production, and more sub- 
stantial reduction in tubing and coupling 
wear may be expected in high water 
cut, crooked hole, and abrasive wells. 
The hardfacing surface has a porosity of 
approximately 2 percent, and contains 
microconstituents attaining a hardness 
of 9 on the Mohs scale. Axelson Manu- 
facturing Company. 


Circle number (6) on reply card. 
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Free Flow 
Combination Tools 


Oil Well Cementing Company, Inc., has 
introduced their free flow combination 
tools for service in squeeze cementing, 
fracturing, acidizing, casing testing, casing 
perforating, and collar locating. The tools 
are made for work in wells with size 
ranges from 4% to 8% in. 

Casing perforator is the expendable 
type and can be inserted in drill pipe or 
tubing at surface and pumped down the 
well with rig pump or cementing unit. The 
perforator is actuated entirely by hydrau- 
lics and cannot be accidently fired on the 
ee. Oil Well Cementing Company, 
nc. 

Circle number (7) on reply card. 
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there’s a 
Hercules 


New Equipment 
Powered Lifting Hoist 


A new powered lifting hoist, called an 
Auto Crane, has been developed to make 
feasible one-man handling of loads up to 
1000 Ib. The hoist can be installed in the 
trunk of a car or in the bed or on the 
side of a pickup truck. The unit is powered 





by the vehicle battery (6, 12 or 24 v) and 
is operated by a cable-mounted movable 
hand switch. 

The moving mechanism is fully en- 
closed, except for usable cable used for 
hoisting. Boom telescopes and swings 
out of the way for road travel. The unit 
is also dolly-mounted for use in shops 
Auto Crane Company. 


Circle number (8) on reply card 





CREASE 
PRODUCTION 


CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 





Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


0.D.—2%, 3, 3%, 4%, 
in. Lengths, 20, 25, 30 ft 


5, 5%, 7 


Composite Catalog Page 3419 


Miller Sand Pump Co. 
General Offices, Box 4516 
Oklahoma City 9, Okla 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N. Y 











FIT YOUR REQUIREMENTS... 


; tubing head 


HERCULES “Type SO” Tubing Head 
is porticularly suited for pumping due 
to compactness fonly 122” high) 
Stripper rubber can be used in body 
for running or wiping tubing. Also 
ideal for intermittently flowing wells 


HERCULES “Type SO” and “SOS” Tubing 
Heads are the favorite of successful operators be- 
cause of their simplicity, ruggedness and ease of 
operation. Available in 442” OD to 7” OD Casing 
Sizes to suspend 2”, 2144” or 3” tubing. Con- 
structed from pressure cast steel and tested to 
4,000 PSI. Slips are hinged for ease of installation 
and positive alignment 
TYPE SO 


HERCULES “Type SOS” Stripper Tub- TUBING HEAD 


ing Head is unsurpassed for use in well 
servicing operations as well as on flow- 
ing wells. It consists of ao HERCULES 
“Type SO” Tubing Head with o 
bow! ond Neoprene Tubing Stripper 


HERCULES TOOL 


MANUFACTURERS OF OL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT 


Available Arough al supply ALO1Ob: Export Representotive: Oil Field Equipment Co., Inc 


1958 


“TYPE SOS” TUBING HEAD 
TULSA, OKLAHOMA 


30 Church Street 
New York 7, N. ¥ 
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New Equipment 





Q©EEGO00 


LONG LIFE 
Heavy-Duty 


TAKE-OFF 


Handles 5000 Pound Belt Loads 


Eliminates the Pilot Bearing 


Low-Temperature 
Gas Separator 


National Tank Company has designed 
a new and improved method for handl- 
ing high to moderate pressure distillate 
wells, particularly when flow-rate require- 
ments vary over a wide range of opera- 
tions, rates from 1/10 of a million per 
day up to rated recommended capacities, 
with ability to care for wide differences 
of throughput during the same 24-hr per 
iod. National Tank Company 

Circle number (9) on reply card 


Pulsation Dampener 


Ball Manufacturing Company, Inc., has 
introduced a new Type BL pulsation 
dampener, designed to be installed directly 
in the discharge line of the pump. Due 
to the through-flow, inline construction 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Heavy Duty 
Over Center 


Release and Main Bearings are lubricated for one year 


Main Bearings are 40,000 hour type 
Handles 5,000 pound Belt Loads 


Out-Board Bearings and Flexible Couplings eliminated 


Furnished with Single or Double Plate, Organic or Morlife 


faced Gear tooth Type Clutches 


Insure longer work life and reduce down-time with this NEW 
extra heavy-duty ROCKFORD POWER TAKE-OFF. 


Gives dimensions, capacity tables and complete ==. 


SEND FOR THIS HANDY BULLETIN =] 


specifications. Suggests typical applications. 
ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. Speed 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, 111. 


Reducers 


GG00C60689 
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OR FURTHER INFORMATION ON 
AOVERTISED PRODUCT SEE READER SERV 


of the dampener, all pumped fluid is more 
effectively controlled. 

A specially designed, synthetic rubber 
bladder is in a non-stressed condition when 
it is pre-charged with nitrogen. It is able 
to flex in an unilateral movement in ab 
sorbing the pressure surges with the 
minimum amount of stretching and 
wrinkling. Ball Manufacturing Company 
Inc. 

Circle number (10) on reply card 


Gas-Powered 
Instrument Clock 


The Gasclok, a 
self-contained air or 
gas powered instru 
ment drive and tim 
ing unit, has been 
introduced by Amer 
ican Meter Com 
pany. It can be used 
as either original or 
replacement equip 
ment and is said to 
deliver a constant 
power output of 
more than 20 times 
the torque supplied 
by spring-wound 
clock mechanisms 
The unit can be used 
with all types of in 
struments requiring 
chart records from 
I-hr to 30-day per 

iods. lt has a gas or air consumption of 5 
cfh at its normal operating pressure of 
5 psi. American Meter Company 


Circle number (11) on reply card 


Nuclear Magnetometer 
Prospecting Tool 

The Varian nuclear precession mag- 
netometer, an instrument used in the Van 
guard earth satellite and Aerobee rocket 
programs, has been introduced by Spar 
tan Air Services Limited, Ottawa, as an 
airborne prospecting tool. The instrument 
measures the oscillation of hydrogen 
atoms in a sensing element under the in- 
fluence of the earth’s magnetic field. The 
frequency of the oscillation is propor- 
ticnal to the earth’s magnetic field at any 
point. This frequency is then recorded 
on punched tape for convenient computer 
processing. Computer results, when 
mapped, give evidence of the presence of 
basement topography and thickness of 
overlying sedimentary section. Measure 
ments are independent of orientation of 
the instrument with respect to the earth’s 
magnetic field. Spartan Air Services 
Limited 

Circle number (12) on reply card 


Multiple-Seal 
Gate Valve 


Vernon Tool Company, Ltd., has an 
nounced the addition of a new multiple 
seal gate valve to their line of valves, de- 
signed for aromatics, hydrocarbons, and 
LPG. The valve offers 2 precision metal 
1o-metal seats and 2 szcondary “O” ring 
seals. It operates the same way as any 
conventional rising-stem gate valve, but 
because of its precision metal seats and 
O” ring seals, it is closed hand-tight only 
ind no snipe is used. Valves are made of 
cast Steel with stainless steel trim and all 
face-to-face dimensions conform to ASA 
specifications. Vernon Tool Company 
Lid 

Circle number (13) on reply card 
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New Equipment 


Pressure Accumulator 
and Pulsation Dampener 
EF An accumulator 
fe built especially for 
installations where 


high discharge velo- 
city is a requirement 
has been introduced 
by Payne Manufac- 
turing Company. A 
free-moving float 
takes the place of 
rubber bladders or 
diaphragms. This 
model uses an over- 
size removable shut- 
off valve which seats 
first on a Hycar rub- 
ber element and then 
effects a metal-to- 
metal secondary 
seal. Nitrogen pre- 
charge is positively 
retained, and there is 
no vortex effect. 
Sizes range from | 
to 20 gal with work- 
ing pressures from 
2000 to 6000 psi 
Any volume is avail- 
able with multiple 
units. Standard mod- 
els will handle a 
variety of fluids, in- 
cluding water, oil, 
distillate, mud, and 
certain chemicals 
Accumulators made 
of special materials for other fluids are 
available. Payne Manufacturing Com- 
pany. 
Circle number (14) on reply card 





Protective Joint for 
Dual Completion String 

Tubing replacement due to high pres- 
sure gas-jetting opposite perforations in 
multiple completions is said to be virtu- 
ally eliminated by a new protective joint, 
called Impenecap, manufactured by Plas- 
tic Applicators, Inc. Material used in the 
joint is an extremely dense, silica-hase 
ceramic composition harder than topaz, 


Pull more fluid 
Faster falling 


Rubber designs 
interchangeable 


Self-adjusting to loads 


More swabbing for 
your money 


Free falling 


Choice of two Ses mat 


rubber designs 

Rubbers last longer 
Disc-type dumps overloads 
Simple four-part design 
Positive seal 

Sold through supply stores 


TYPE 


Byron Jackson Tools, Inc. 


A SUBSIDIARY OF BORG -WARNER CORPORATION 


Los Angeles Houston 
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corundum, or sapphire, testing 9.2 on 
Mohs’ scale. Its method of application 
employs a steel outer shell with soft rub- 
ber splines between tubing, ceramic and 
shell. In effect, the ceramic floats on a 
cushion of rubber between 2 surfaces of 
steel, protected against impact and iso- 
lated from vibration and shock. 

The joint is manufactured in standard 
30 ft lengths. For lengths greater than 30 
ft, special box and pin joints are fur- 
nished to make up sections of any length 
Standard joints are built around 2%-in., 
N-80 tubing. Plastic Applicators, Inc 

Circle number (15) on reply card 


No ball & seat to clog 


New field-proved 
principle 


Only two rubbers needed 


Sold through 
supply stores 


Byron Jackson Tools, Inc. 


f 8O8G wa 
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Vertical Set 
Oil Tools Brochure 


Knowiton Oil Tool Company presents 
its line of packers, hangers, and anchors 
in an 8-page illustrated brochure which 
includes photographs and drawings of the 
various tools and explains the patented 
setting slot used in all the tools. This set- 
ting slot permits setting and release of all 
13 tools with vertical movement only. 
Knowlton Oil Tool Company. 

Circle number (17) on reply card. 


Condensedi Valve Catalog 
The Ohio Injector Company has pub- 
lished a new condensed version of its gen- 
eral catalog which lists its complete line 
of industrial valves. Face to face dimen- 
sions are supplied in full size ranges. The 
catalog lists a section on bronze brazed 
joint valves as well as the nickel-iron line. 


A forged and cast steel section shows 
valve trim designations and pressure- 
temperature charts with ratings to latest 
ASA specifications. The Ohio Injector 
Company. 

Circle number (18) on reply card. 


Plunger Brochure 


Camco has published a 4-page bro- 
chure which illustrates the company’s 
Iype A plunger. The brochure includes a 
cutaway drawing of the plunger, descrip- 
tions of the application, design, construc- 
tion, and operation of the plunger, and a 
table of specifications for the 2-in. and 
2%-in. sizes. Camco, Inc 

Circle number (19) on reply card. 


Plastic Piping 

A 3-page engineering data bulletin 
dealing with a new plastic piping material 
known as Type II ABS has been released 
by Southwestern Plastic Pipe Company. 
rhe bulletin lists physical and mechanical 
properties, chemical resistance data, flow 
characteristics, and working pressure 
charts for the pipe, which is offered in 4 
pressure ratings. Southwestern Plastic 
Pipe Company 

Circle number (20) on reply card. 
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Packer Retriever 


for Drillable Packers 

A 4-page folder describing a packer re- 
triever, a new tool which offers a safe 
measure for retrieving drillable produc- 
tion packers, is available from Bowen 
Itco. The folder covers the tool’s use and 
advantages, with illustrations of the tool 
in operation, sectional drawings, and com- 
plete instructions for release and reset- 
ting procedures. Bowen Itco, Inc. 

Circle number (21) on reply card. 


Treatment of Water 
for Secondary Recovery 


Buckman Laboratories, Inc., has pre- 
pared a bulletin entitled “Busan 881 for 
Microorganism Control in Secondary Re- 
covery Waters.” The bulletin is a com- 
plete lab report on applications of the 
chemical and includes a nomograph for 
determination of correct treatment. Buck- 
man Laboratories, Inc. 

Circle number (22) on reply card. 


Standby Engine 


Starter Package 

A bulletin published by C & D Bat- 
teries, Inc. describes operation of the 
manufacturer's new combination power 
package of silicon charger and lead-cal- 
cium plate batteries. Requiring virtually 
no maintenance, the compact charger- 
battery combination can be installed in 
minimum space alongside standby emer- 
gency power engines. 

Bulletin explains performance of both 
charger and battery. Curves and diagrams 
illustrate discharge and charging charac- 
teristics of the combination from the time 
the engine demands starting power until 
the battery reaches full charge again. C & 
D Batteries, Inc. 

Circle number (23) on reply card. 


Book Covers 


Roller Chains 

A new book on precision steel roller 
chains and sprockets is available from 
Link-Belt Company and contains 154 
pages of engineering data illustrating a 
wide range of roller chain applications. 
The book contains typical installation 
conditions, formulas, charts, and dia- 
grams to simplify selection of proper 
chains for any application. It also de- 
scribes the selection, application, instal- 
lation, lubrication, maintenance of roller 
chains and sprockets for drives and con- 
veyors. Link-Belt Company. 

Circle number (24) on reply card. 


Well Anodes for 
Cathodic Protection 


Well Anode Division of Petroleum In- 
strument Company has published a 4- 
page brochure describing the company’s 
line of well anodes for wells making salt 
water. Special anode fittings, engineered 
for down-hole installation, prevent corro- 
sion of casing, tubing, screens, liner, 
packer seats, pump and gas lift equip- 
ment, flow lines, etc. The brochure illu- 
strates applications of the various zinc 
or magnesium anodes and includes tables 
of size ranges available. Well Anode Divi- 
sion, Petroleum Instrument Company. 

Circle number (25) on reply card. 


THE 


Two-Zone Pumps 


A new 8-page brochure on 2-zone 
pumps is now available from the Axelson 
Manufacturing Company. The brochure 
includes the 3 basic 2-zone pump con- 
figurations, consisting of 2-packer single 
string, 1l-packer double string, and 1- 
packer triple string. Features, specifica- 
tions, schematic drawings of pump op- 
eration and renderings of the cross-over 
assemblies are described and illustrated 
in the brochure. Axelson Manufacturing 
Company. 

Circle number (26) on reply card. 


All-Metal Cementing 
Equipment Described 

A new catalog describing all-metal 
shoes and collars and other cementing 
equipment manufactured by Rector Well 
Equipment is announced. Illustrated with 
photographs and cutaway drawings, the 
catalog includes operating and perform- 
ance data on cementing shoes and col- 
lars, 2-plug stage cementer, cementing 
head, and other special equipment. Rec- 
tor Well Equipment Company, Inc. 

Circle number (27) on reply card. 


10,000 psi Blowout 
Preventer Bulletin 


Shaffer Tool presents the complete 
story of its new XHP line of blowout pre- 
venters rated to 10,000 psi in a 12-page 
bulletin. The publication includes de- 
scription of the construction and opera- 
tion of the preventers as well as a tabu- 
lation of assemblies, parts, and specifica- 
tion data. Also included are dimensional 
and engineering data and illustrations of 
hydraulic fluid circuits, lubrication sys- 
tem, and torque specifications for bolts 
and studs. Shaffer Tool Works. 


Circle number (28) on reply card. 


NMR Core Analysis 


Measurement of oil and water in geolo- 
gical cores (sand and dolomite) by the 
Model 104 nuclear magnetic resonance 
(NMR) analyzer is described in a report 
available from Schlumberger. The report 
covers sample preparation, testing pro- 
cedures and computations, results 
achieved and curves that were attained. 
Measurements by the analyzer required 
from 30 seconds to 2 minutes. Schlumber- 
ger Well Surveying Corporation. 

Circle number (29) on reply card. 


Catalog of 
Adsorption Units 

A new catalog published by Parkers- 
burg gives complete operating details on 
the Dynamic Adsorption Unit (DAU) 
designed and manufactured by that com- 
pany. Included are graphic diagrams 
showing typical applications of DAU 
Type I Weldrier for dehydration and of 
the DAU Type II Welsorber for dehydra- 
tion and hydrocarbon recovery. The 
Parkersburg Rig & Reel Company. 

Circle number (30) on reply card. 


LACT Unit Brochure 


A new 8-page brochure has been pre- 
pared by Murdock Custody Transfer Sys- 
tems to present its line of LACT systems. 
The brochure includes lists of compo- 
nents, schematic flow diagrams, operat- 
ing cycles and specifications of the O.W.G. 
treaters used in the systems. Murdock 
Tank and Manufacturing Company. 


Circle number (31) on reply card. 
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BULLETIN! 


POWELL introduces new member 
in world’s largest family of valves 


Powell engineered ‘Full Flow” bronze drop and internal turbulence, these valves 
valves are now available in a full line: can be throttled to permit only the minutest 
the brand-new 150-pound screwed end amount of fluid to pass through. And, if 
Globe Valve, in addition to the well-known __ desired, they can be supplied with Indicator 
200-300 pound Screwed and the 150-300 Collar, Arm and V-port Dise for quickly 
pound Flanged Globe and Angle Valves. determining flow and holding it constant. 
Although designed by Powell to assure Compare these advantages of Powell 


maximum flow with minimum pressure’ Full Flow valves: 


Extra large stuffing box holds ample 
supply of lubricated asbestos packing 
valves can be repacked under pressure 
when fully open 


Heavy Stem of high strength Aluminum- 
Silicon Bronze—for long life in severe 
service 


500 Brinell, hardened, stainless steel 
renewable disc and seat—wear, cor 
rosion and erosion resistant. 


Long Acme Stem Threads have a 
fine pitch to easily regulate the close 
throttling and reduce thread wear 


Long pipe thread and thread run-off 
prevent jamming the pipe against the 
' 


diaphragm and distorting the sea 





When you require precise 
flow control with minimum 
pressure drop and turbu- 
lence, little maintenance 
and long life, specify Powell 
Full Flow Valves. Consult 
your local distributor, or 
write us for illustrated 
literature. 





Fig. 2600 (Sectional)—150-pound “W.S." Full Flow Globe Valve, Screwed Ends 


THE WM. POWELL Company * Dependable Valves Since 1846 + Cincinnati 22, Ohio 








For those new, higher compression engines... 


a new Catforming catalyst 


The trend to higher compression engines is 
here to stay. And wide-awake refiners have 
to produce fuels to suit these up-to-the-minute 
engines. 


Atlantic is proud to offer an advanced Cat- 
forming catalyst designed to economically pro- 
duce higher octane gasolines .. . and it can be 
utilized in your present equipment. For more 
information, write, wire or call The Atlantic 
Refining Company, P. O. Box 8138, Philadel- 
phia 1, Pennsylvania. 


It’s the CATALYST that counts 


C2 FOR FURTHER INF 
A VERTISEL PROT Té 
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Higher gasoline octanes 
through Pentafining 


‘ You can convert the low-quality n-paraffins 
& (Cs, Cs, C:) in your gasoline pool to high 
e octanes! Pentafining, the process developed 
ss by The Atlantic Refining Company, makes it 
; possible. For full particulars, write today 
te to The Atlantic Refining Company, P.O 
‘ Box 8138, Philadelphia 1, Pennsylvania. 
Kaen e Pe ro get 
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THE WM. POWELL COMPANY 


winterizing... 
is a Stearns-Roger specialty 


| 7-5 gM ore) Co More) tbelbg ammo) (otel Mel) lepel_re Metele Melb Lam oh 
Stearns-Roger provides efficient, economical operation 
Side M del -Meel-1el-1--10 6a abo) ce) (-reible)el (eo) dle) e)-)cetlee-Meotsle 
equipment. The experience of more than 
25 years goes into every cold climate plant... 
rc (1-5 (op oN =) ele bbel=t=) ob ele MMB o) coleibbd-Seet-) el Miibe 
\"- fabrication, field erection. Your project 
Se pitt] Me) ol- I ore) bel MMe) Miele) ele (ol@eate el ia 
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Complete process plant or 
large or small... 


take it up 
Stearns- 


THE STEARNS -ROGER MFG CO + DENVER. COLORADO 


Stearns-Roger Engineering Co., td., Calgery 
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FOUR-CAR-AVERAGE MODIFIED UNIONTOWN 
Road ON = 19.35 + 0.572 (Research ON) + 0.254 (Motor ON) —0.028 (% Olefins) 





Research 
ON on - 
102 
% Olefins 
101 101 93 ® 
0 
: 100 I 9 
100 ° 
91 
99 10 
*” 90 
398 
98 89 20 
97 
97 s 
96 Use Scales 1 & 2 to Intersect 3 0 
87 Use Scales 3 & 4 to Intersect 5 
% 95 
i 86 
40 
a i 94 85 
94 + 93 T 84 50 











Here is an example nomograph for calculating the road antiknock performance of premium fuels, 


Ethyl Research establishes 
new equation coefficients for calculating 
road octane numbers of 1958 gasolines 


Now, road performance can be predicted for both premium and regular fuels, 
without the expense and time ordinarily used in road-rating programs 


pe YEAR Ethyl Research Laboratories 
in Detroit developed a system for 
calculating road performance of premi- 
um fuels from routine laboratory tests, 


The work was based on a study of 


samples, from refineries, representing 
75 per cent of the premium motor fuel 
blended in the United States during 1957. 


Extensive computer analyses of test 
data resulted in a general equation with 
coefficients that can be selected to cover 
(1) different makes of cars; (2) Modified 
Uniontown road ratings; and (3) Mod- 
ified Borderline road ratings at vari- 
ous speeds, 


FOR Flt 
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Ethyl Research has now completed 
the work of bringing these equation co- 
efficients up to date so that road per- 
formance of premium and regular fuels 
can be calculated for a number of 1958 
passenger cars. 


A Road Performance Equation 
Road performance of gasolines can be 
calculated from this equation: 

Y=a+bR+cM+dO 
where Y = Road octane number 

R = Research octane number 

M = Motor octane number 

O=Per cent olefins 


NFORMATION ON 


Ts EE READER SERVICE CARI 


THE 


and a, b, c, and d are equa- 
tion coefficients for a particu- 
lar car and test. 


Coefficients for 1958 Cars 


Two publications are available to the 
refining industry. 


They are “Road Octane Correlations 
for Premium Gasolines 1958,” 
ing tests made on four representative 
cars, and “Road Octane Correlations 
for Regular Gasolines 1958,” cov ering 
tests made on three representative cars. 


cover- 


Appropriate coefficients (a, b, c, and 
d) are reported for each vehicle to facil- 
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itate calculation of both Modified Un- 
iontown and Modified Borderline (var- 
ious speeds) road antiknock ratings. 


Also included in each report are aver- 
age coefficients. 


Example coefficients and other per- 
tinent information are shown below for 
a typical 1958 car. (Table I) 


Limitations of Equations 
Experience with these equations has 
shown that their use should be restricted 
to fuels of similar antiknock qualities 
and hydrocarbon composition to those 
used in the original program. 

This restriction still allows wide lati- 
tude of use, however, since full-boiling 








ADVERTISED PRODUCTS 


commercial gasolines representing cur- 
rent grades were used. (Table II) 


Although the road octane numbers 
assigned to gasolines by one vehicle are 
not necessarily reproducible in other 
vehicles of the same make and model, 
experience has shown that relative fuel 
ratings tend to be quite consistent from 
car to car. 


Ideally, therefore, the equations 
should be used to compare the road 
performance of gasolines rather than 
using them to calculate the road octane 
number of a specific fuel. 


The same reasoning also applies to 
experimental road-rating results. 


FOR FURTHER INFORMATION ON 
SEE READER SERV —E CAR 
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How 
Ethyl 
Research 
is 

helping 
you 





In recent years interest has been 
continuous within the Oil 























TABLE | 
Equation Coefficients for a Typical 1958 Car 
Road ON = a + b (Research ON) + c (Motor ON) + d (% Olefins) 
a b c a Std. Error 
Modified Uniontown 30.75 0.458 0.263 -0.034 0.36 
Modified Borderline 
1650 rpm 27.11 0.637 0.111 -0.029 0.48 
2000 rpm 23.57 0.491 0.302 -0.022 0.38 
2500 rpm 29.50 0.495 0.229 -0.038 0.32 
3000 rpm 22.75 0.498 0.289 -0.047 0.36 
Octane Number Requirements 
Modified Bordertin 
Modified 1650 2000 2500 3000 
Uniontown rpm rpm rpm rpm 
Primary reference fuels 95.9 96.1 94.4 93.3 92.8 
Commercial reference fuels 96.5 96.8 95.0 94.3 95.0 
TABLE Il 
Range of Full-Boiling Premium Fuels 
Reset Catan GEE on co ci cccccescccccceccccesncerses 96-102 
NS SES OORT ET CTUT OL OTT ETT TE 85-94 
Sensitivity (RON alans MADIG 2n ccc cc ccccsccccccccccscccceses 7-14 
TER, onl por Gaon... ccccccccccccccccccescccccccseccccecs 2.0-3.0 
PO BEE on 5 hn cceeesskvsadewnetuenesensens 
PE ctrnko4 ine Uddsensnandusshcavwhegceeaeaseeense 5-50 
DEE nd dtp eked keeene6s0 00s eebeeadtedeneaseuens 5-50 
EE a. ce niede eke sce ees cae enhasabnnhe ches aes 40-80 





Industry for effective means 
to calculate road antiknock 
performance of gasolines, 


As a result Ethyl has two 
current publications directed 
toward this interest, 


1. “Road Correlations for 
PremiumGasolines 1958.” 


2. “Road Correlations for 
Regular Gasolines 1958,”’ 


These publications are one more 
example of Ethyl’s continuing 
service to the Oil Industry. Cop- 
ies can be obtained from your 
Ethyl Representative or by writ- 
ing Ethyl Corporation, 100 Park 
Avenue, New York 17, N. Y. 


ETHYL CORPORATION 


New York 17, N.Y. 


ETHYL 





RESEARCH LABORATORIES 








THE REFINING ENGINEER, October, 1958 


FOR FURTHER 
ADVERTISED PRODUCTS, SEE READER SERVICE AR 


1600 W. Eight Mile Rood, Ferndale 20, Mich 
2600 Cajon Road, Son Bernardino, Calif 
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Process Area, Showing Columns and Heaters During Final 
Clean-up. From left to right are the vacuum and atmospheric columns 
and the vacuum, atmospheric and heat medium heaters. 
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Cities Service Places 


MODERNIZED ASPHALT 
REFINERY ONSTREAM 





D. B. Pruess 


Superintendent, Manufacturing 
Cities Service Oil Company 
New York, New York 


A SPANKING NEW ASPHALT 
REFINERY is now in full operation 
for Cities Service Oil Company, lo- 
cated on Staten Island Sound in Linden, 
New Jersey. The company has been a 
major supplier of asphalts manufac- 
tured at the Linden plant for many 
years. Products include penetration and 
cutback paving grades, roofers’ fluxes 
and a diverse line of industrial special- 
ties, both steam-reduced and oxidized. 
Products are shipped by tank car, tank 
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truck, and water, with the bulk of the 
output going to customers in New Jer- 
sey, New York, and Pennsylvania. 
Shipments of many specialty grades 
move, however, over a much wider 
area, 


Older Process Units Replaced 

Prior to the recently-completed mod- 
ernization, principal processing facili- 
ties consisted of two atmospheric dis- 
tillation units, rated at 7000 bbl per 
stream day each, and nine direct-fired 
horizontal oxidizing stills. One small 
heater was available for keeping some 
of the more critical products at a satis- 
factorily high temperature. Otherwise, 
the asphalts in storage were heated by 
100-lb steam. Market and economic 
studies indicated continued long-term 
asphalt demand at high levels and that 
modernization of the plant, with the 
objectives of outstanding product qual- 
ity and customer service, could be 
justified. 

The plant, designed and constructed 
by C. F. Braun & Co. with Cities Serv- 
ice personnel collaborating in some 
areas of process design, is engineered 
to produce 400,000 tons a year of pav- 
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These Asphalt Oxidizers are Designed for Continuous or Batch 
Service. The larger unit is rated at 1000 barrels, while the smaller 
units handle 250 barrels each. 


ing and industrial asphalts. Critical 
components of the distillation unit are 
sized, however, to permit expansion to 
500,000 tons annually of output, with 
minimum added investment costs. 

New facilities include a two-stage 
distillation unit, a gasoline column for 
solvent production, treating facilities 
for solvents and gasoline, three vertical 
oxidizers, and asphalt blending, storage 
and shipping facilities, Principal auxili- 
ary units are a new steam plant and a 
circulating hot oil system for heating 
asphalts. 


Crude Distillation Unit Design 

Crude distillation unit consists of 
atmospheric and vacuum sections and a 
finishing section for solvents and gaso- 
line. It is designed to process 14,000 
bbl of crude oil per day. Motor-driven 
pumps, located at the tank farm, de- 
liver the crude (normally of Venezue- 
lan or Mexican origin) to the turbine- 
driven charge pumps at the unit. The 
crude picks up heat from the No. 2 
fuel and No. 4 fuel product streams 
and from circulating reflux on the way 
to the desalter, This unit is the electro- 
static type. 
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Some of the heavier crudes proc- 
essed require dilution with naphtha 
to reduce specific gravity in order to 
facilitate the separation of water from 
oil in the desalter. Following the de- 
salter, the crude passes through two 
more exchangers, acquiring further 
heat from the top side-stream and the 
asphalt bottoms of the vacuum unit. 
Then the crude enters the heater. 

From the atmospheric heater, a ver- 
tical-flow unit, the crude goes to the 
atmospheric column. Light naphtha is 
taken from the top of the tower; that 
not required for reflux is pumped to 
the gasoline column. Product side 
streams of Stoddard solvent, No. 2 fuel 
oil and No. 4 fuel oil are removed as 
side streams. A circulating side-stream 
is taken between the Stoddard solvent 
and No. 2 fuel draw-offs and returned 
to the tower after reduction of heat by 
cooling and exchange. 


Vacuum Tower Operation 

Atmospheric tower bottoms are 
pumped directly to the vacuum section 
heater. It, too, is a vertical-flow unit 
from which topped crude discharges 
into the vacuum column. Column pres- 
sure will range from 50 to 130 mm of 
mercury, depending upon crude and 
operation. Vacuum is maintained by 
surface condensers and steam ejectors. 
Two sidestreams are taken. Part of the 
upper is withdrawn as No. 4 fuel oil 
product. 

Balance is split between intermediate 
reflux and a pumparound stream intro- 
duced near the top of the tower to 
reduce load on vacuum equipment and 
minimize oil carryover. Lower side- 
stream is withdrawn, after stripping, 
as a heavy gas oil or “black oil” utilized 


in asphalt formulations. In some cases 
it is recycled with the reduced crude 
charge to the vacuum heater to reduce 
coke formation on trays. Asphalt pro- 
duct is withdrawn from the column 
bottom. 

Separation of asphalt by vacuum dis- 
tillation yields closely-fractionated pro- 
ducts of high flash point. Cracking the 
asphalt with consequent adverse effect 
on quality is avoided. Process is exten- 
sively instrumented to assist plant oper- 
ators in maintaining accurate and con- 
tinuous control of product quality. 


Naphtha and Solvent Processing 

Overhead naphtha from the atmos- 
pheric column is separated, in the gaso- 
line column, into two products. They 
are gasoline and 140-IBP solvent or 
240-IBP solvent. Feed is heated by 
exchange with the hot tower bottoms. 
A steam heated reboiler supplies heat 
to the tower at the bottom. 

Gasoline and solvent pass through 
separate caustic-wash drums for hydro- 
gen sulfide removal. From these the 
solvent is pumped to storage, and the 
gasoline to the Bender treater. Gasoline 
is sweetened continuously in the latter 
unit, the mercaptans being converted 
to disulfides in presence of a lead sul- 
fide catalyst. Sweet gasoline is water- 
washed on the way to storage. 


Oxidizers are Batch or 
Continuous 

In the oxidizing plant air is blown 
through hot straight-run asphalts to 
yield products with new properties. Oxi- 
dized asphalts have higher melting- 
points and lower penetrations as well as 
different melting-point-penetration re- 
lationships than asphalts from which 
they were made, 


FOR FURTHER INFORMATION ON C.5 
ADVERTISED PRODUCTS, SEE READER SERVICE CAR 


There are three vertical oxidizers. 
One, for large volume grades, has a 
capacity of 1000 bbl. The other two are 
250-bbI units for smaller batches. The 
1000-bbI unit is designed for batch or 
continuous operation; smaller ones are 
primarily for batch operation. 

Feed to the oxidizers is normally 
heated by exchange with circulating 
hot oil. Each of the vessels has sparg- 
ers near the bottom for the introduction 
of air and steam. Two large blowers 
and one smaller one, having a com- 
bined capacity of 4600 std cu ft per 
min, provide the air. They are mani- 
folded by a common header to provide 
flexibility of operation. Asphalt oxida- 
tion is exothermic, Each unit has a pro- 
portioning-type pump to inject water 
into the oxidizing-air stream as a means 
of controlling the temperature of the 
asphalt and thus the quality of the 
product. Vapor from each of the oxi- 
dizers passes through a water-cooled 
condenser mounted in a knockout 
drum. Recovered condensate is burned 
as fuel. 


Continuous Blending Facilities 

Blending area has four automatically 
controlled, continuous blending sta- 
tions. One each is for solvent blend- 
ing, asphalt blending, high-flash cut- 
back blending, and low-flash cutback 
blending. Asphalt blending station can 
be used to prepare oxidizer charge 
stocks. 

In asphalt and cutback blending op- 
erations a displacement meter meas- 
ures rate of flow of total outlet stream. 
A second meter measures rate of flow 
of one of the component streams. Each 
meter transmits a signal to a flow-ratio 
controller. This instrument maintains a 
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New Asphalt Distillation Facilities at Linden, New Jersey. 
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Storage Tanks and Shipping Facilities are Laid Out to Provide Rapid Handling of 
Truck Traffic. Functional layout of process equipment, auxiliaries, and offices is also provided. 


constant ratio between the total outlet- 
flow rate and the inlet-flow rate. 

Control of solvent blending differs 
in that the instruments maintain a con- 
stant ratio between the two inlet 
streams. High-flash and low-flash cut- 
backs are cooled in separate air-cooled 
heat exchangers before being pumped 
to storage. 


Tankage Arranged for Efficiency 

Solvents — both plant-produced and 
purchased — used for blending cut- 
backs are stored in a segregated group 
of tanks located in a diked area. 

Forty-seven asphalt product tanks 
have been installed. Sizes range from 
600 to 20,000 bbl. Total capacity is 
153,000 bbl. The tanks closest to the 
oxidizers and blending area store base 
grades, oxidized grades, and roofers’ 
flux, Tanks further from the oxidizers 
store cutbacks, oxidized products, and 
pavers. 

Seventeen of the tanks are elevated 
to permit gravity loading into tank 
trucks. Lines are sized to make it pos- 
sible to load in about five minutes 
Roofers’ fluxes and most of the oxi- 
dized grades are in elevated tanks. An 
additional 10 loading spots are pro- 
vided for loading trucks by pump. 
Loading time at these spots runs from 
5 to 15 minutes. The 27 truck loading 
stations and plant road system are de- 
signed to make it possible for trucks 
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to spot and load rapidly and exit from 
the area without delay. Five tank car 
loading spots are available. 

Centrifugal pumps are used for sol- 
vents, cutbacks and heavy gas oil. Base 
grade asphalts, pavers and oxidized 
products are handled with rotary gear 
pumps. 


Steam Generation and Handling 

Steam at 150 psig is generated in two 
40,000 Ib per hr boilers equipped with 
automatic electric controls to adjust the 
draft and firing rate to hold constant 
steam pressure. The 150-lb steam is 
used in processing, for operating vac- 
uum jets, for turbines, for cutback 
storage tank heating and as smother- 
ing steam. A 30-lb steam system is sup- 





About the Author... 

D. B. Pruess graduated from lowa 
State College with a BS in chemical 
engineering. 
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Service Oil Company since 1930. He 
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In 1949 Pruess became staff execu- 
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and petrochemical operations. 
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plied by turbine exhaust and by reduc- 
ing from the 150-lb mains. This steam 
is employed for heating crude and 
heavy fuel tanks and for the boiler 
water dearator. Feedwater is Zeolite 
softened, followed by sulfite and phos- 
phate treatment. 
Hot Oil Heat Medium System 

A heat medium system provides a 
high temperature heat source for heat- 
ing oxidizer feed and for keeping stored 
asphalt highly fluid for quick loading. 
Medium employed is Cities Service 
95-VI neutral oil of 100 SSU viscosity. 

Circulating pumps pick up oil re- 
turning from the process or storage 
areas and pump it to a vertical-flow 
heater where temperature is raised to 
about 560 F. The heated oil then re- 
turns to process or to tank heating coils. 

An expansion chamber — floating 
on the return line just ahead of the cir- 
culating pumps — absorbs changes in 
volume of oil in circulation as usage 
changes. It also minimizes amount of 
hot oil exposed to air. Excess oil in the 
system flows from the chamber to the 
main 10,000-gal storage tank. Oil de- 
ficiency is made up automatically from 
main storage tank. 
Cooling Water Supply 

Vertical centrifugal pumps deliver 
water from Staten Island Sound to the 
plant’s cooling water system. Water is 
chlorinated and filtered through an 
automatic self-cleaning unit. Utility 
and instrument air comes from a cen- 
tral compressor. Instrument air is filt- 
ered and dried in semi-automatic re- 
generative driers. A stand-by steam 
driven compressor supplies instrument 
air in case of power failure. 
New Service Facilities 

Other construction and moderniza- 
tion activities being carried out under 
Cities Service direction include a new 
scale house and modification of the 
scale to speed up weighing and delivery 
of shipping papers; a plant office; a 
change house and lunch room; renova- 
tion of rail trackage and plant roads 
outside the process area; removal of 
the laboratory to a building adjacent to 
the latter area, and a mechanical shop 
and warehouse. Old processing units 
and tankage and other facilities no 
longer to be used will be dismantled. 
Plant Now in Full Operation 

The steam plant and heat medium 
system were activated late in May. 
Shortly afterward oxidizer operations 
began on charging stocks made in the 
old plant but stored in the new tank- 
age. Distillation unit began processing 
crude late in June. Startup was smooth 
and plant has functioned exceptionally 
well from the capacity-design stand- 
point as well as with regard to product 
quality, *** 
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PHENOL and ACETONE via 
CUMENE HYDROPEROXIDE 


Part 2: Chemistry of the Process, Operating Variables, and Product Recovery 


Peter W. Sherwood, Chemical Engineer, White Plains, New York 


FEEDSTOCK IN the CHP route to phenol-acetone is 
cumene, formed by the reaction between propylene and ben- 
zene. This alkylation step originally acquired importance 
in the manufacture of cumene as blending stock for aviation 
gasoline during World War II. Technical experience ac- 
quired in this connection now serves in the production of 
cumene as feedstock for the cumene hydroperoxide process. 

Three techniques are employed today to carry out the iso- 
propylation of benzene: (1) Vapor-phase conversion, using 
orthophosphoric acid on Kieselguhr as catalyst; (2) liquid- 
phase alkylation in the presence of sulfuric acid; (3) liquid- 
phase alkylation in the presence of aluminum chloride, De- 
tails of these methods have been reported elsewhere? ** 
and need not be repeated in this place. 

Conversion of cumene to phenol and acetone takes place 
in two reaction steps: Autoxidation to cumene hydropero- 
xide and decomposition of this intermediate to phenol and 
acetone. This article provides technical information on each 
of these conversions and on methods employed for purifica- 
tion of the products. 

Autoxidation of Cumene 

Cumene, received from the alkylation plant, enters the 
first stage of the phenol synthesis proper; conversion to 
cumene hydroperoxide: 


CH, 

CH, C—O—OH 
! 
CH, 


Hydroperoxide 


Cumene 
Cumene 


Somewhat obscurely, the term “autoxidation” is com- 
monly employed in referring to reactions of this type in 
which hydrocarbons are oxidized by molecular oxygen. 

Reaction (1) is mildly exothermic (328 Btu per Ib 
cumene hydroperoxide formed). It is carried out in the 
liquid phase through which the gaseous oxidizing agent is 
passed. 

The choice of oxidizing agent is between air and purified 
oxygen. Armstrong* reports that the use of oxygen permits 
higher conversion rates (though, as Fortuin* has shown, this 
advantage disappears as the maximum rate of conversion is 
reached). Beyond that, purified oxygen has the advantage 
of carrying less cumene from the reactor and of permitting 
higher throughput per unit reactor volume. On the credit 
side for the use of air are its lower cost and the reduced 
danger of forming an explosive mixture with cumene. 

Regardless of the oxidizing agent selected, autoxidation of 
cumene is characterized by low conversion rate. The prob- 
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lem is twofold. There is an initial incubation period during 
which oxidation rate is quite negligible. Once the reaction 
has started, it proceeds at fairly constant velocity until 
cumene hydroperoxide exceeds approximately 40 percent. 
However, this rate, too, is quite slow, ranging from three to 
seven percent per hour. Accordingly, there has been con- 
siderable work directed toward speeding up the reaction. 

Reaction variables. The incubation period is unquestion- 
ably related to the chain mechanism of the reaction which 
necessitates the presence of hydroperoxide in the system. In 
batch processing, this problem can be side-stepped by recyc- 
ling enough product to ensure a hydroperoxide content of 
about three weight percent at the start of the reaction. In 
continuous operation, which is practiced commercially, fresh 
cumene is continually fed to the peroxide-containing reac- 
tion system so that a constant rate of reaction can be main- 
tained without product recycle. 

Further influencing the length of the incubation period 
as well as the subsequent rate of oxidation is the presence 
of a variety of contaminants which act as reaction inhibitors. 
Most harmful is the presence of sulfur compounds; it is 
therefore essential that the cumene feed be prepared from 
sulfur-free benzene and propylene. Also objectionable is the 
presence of phenol, styrene, and methyl styrene, all of 
which have deleterious effect on the reaction in concentra- 
tions as low as 50 ppm. Since these last-named contami- 
nants are formed in the course of the oxidation reaction, it is 
necessary to remove them almost quantitatively from recycle 
cumene as well as from make-up hydrocarbon feed. 

Several methods of pretreatment are at hand to provide 
the necessary degree of hydro-carbon purification. Among 
them, interest attaches to pretreatment with alumina®; with 
sulfuric acid followed by metallic sodium®; and with sodium 
permanganate, sodium hydroxide or sodium bisulfite. 

Various methods of pretreatment have been evaluated by 
Fortuin* who obtained best results by washing the cumene 
feed thoroughly with concentrated sulfuric acid followed, 
in some cases, by scrubbing with five percent aqueous mer 
curic acetate. 

If air is employed as oxidizing agent, it should be freed 
of carbon dioxide by washing it with caustic solution 

Conversion rates. Using carefully purified cumene as 
feedstock, average conversion rates range from 3 to 13 
percent per hour. Determining factor is the technique em 
ployed in carrying out the oxidation reaction. The highest 
reported hourly rate is formation of 11-13 wt percent of 
cumene hydroperoxide, obtained by oxidation of cumene 
at 248 F in the presence of metallic copper, which has been 
pretreated with nitric acid.‘ Despite the relatively favorable 
rate of product formation, this process does not appear to 


C-9 





have found commercial application. This is reportedly due 
to frequent operating disturbances which are traceable to 
the sensitivity of the reaction to the state of the copper sur- 
faces.® Reaction rate obtained in commercial oxidation tech- 
niques is between five and seven percent per hour. 


FIG. 2. Flow plan and typical stream compositions for purification 
of phenol and acetone from the CHP process. 
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At the outset of the reaction, yield of hydroperoxide ts 
nearly quantitative. As conversion of cumene proceeds, how- 
ever, decomposition and other side reactions take their toll 
and reduce the efficiency of hydroperoxide formation. To a 
large extent this decline in efficiency is traceable to product 
decomposition which is catalyzed by small amounts of car- 
boxylic acids formed in the course of reaction. 

To offset this effect, reaction is universally carried out 
in the presence of sufficient alkali to neutralize byproduct 
acids as they are formed. Optimum conditions are found 
to be at a pH of 8.5 — 10.5. Oxidation in the presence of 
an aqueous phase can be controlled at the proper alkalinity 
by use of sodium carbonate. In an alternative technique, 
in which the liquid phase is essentially homogenous, better 
control of alkalinity and therefore of yield as well as of 
conversion rate is achieved by the use of sodium carbonate 
together with an oil-soluble salt such as sodium stearate.°® 

Numerous catalysts and promoters have been proposed 
to accelerate the autoxidation of cumene. These fall into 
four categories: (1) Heavy metal salts (notably oil-soluble 
salts of manganese, cobalt, and cerium; (2) alkaline com- 
pounds, both organic (e.g., tertiary amines) and inorganic 
(such as sodium carbonate); (3) pretreated metals (copper, 
silver); (4) miscellaneous agents (sodium chloride, barium 
sulfate). 

There is no evidence that industrial usage extends to any 
catalyst excepting those in the second-named group. How- 
ever, considerable effort has gone into the development of 
other catalysts and it behooves us to review briefly the 
performance and limitations of some of the more prominent 
of these. 

In the category of oil-soluble salts of heavy metals, the 
greatest emphasis has been on the use of manganese, though 
the use of other metals — notably cobalt, cerium, and lead 

has also been proposed. In fact, these salts are effective 
aS promoters of the oxidation reaction, but they are even 
more effective as catalysts for the decomposition of 
hydroperoxides. 

It is therefore necessary to establish conditions at which 
the oxidation proceeds at substantially higher rate than 
does the decomposition of cumene hydroperoxide. The con- 
trolling variable here is found to be the concentration of 
catalyst. 

Thus, Lorand'® reports that optimum yield is obtained 
by holding the concentration of manganese naphthenate 
between 0.25 and 0.5 percent. Bruning’* specifies that the 
catalyst content should not exceed the concentration which 
decomposes one-tenth of the peroxide content of a mixture 
of 15 parts by weight cumyl hydroperoxide and 85 parts 
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of cumene at 176 F within 45 hours. This requirement 
limits the permissible concentration of dissolved manganese 
at .0012 percent. 

When manganese is employed in an oil-insoluble form, 
it may be introduced in higher percentage. Thus, Griffin" 
calls for the use of manganese dioxide in the amount of 
0.5-1.0 percent, based on cumene. 

The use of alkaline catalysts favors yield as well as reac- 
tion rate, Mosnier'® cites an experiment in which addition 
of sodium formate raised average hourly yield of cumyl 
hydroperoxide from 1.74 percent to 5.59 percent. Ability 
to accelerate the reaction is ascribed similarly to sodium 
carbonate.'* Improvement in reaction rate as well as in 
yield has also been claimed for the use of tertiary amines, 
such as pyridine, as catalysts in the autoxidation of cumene.’* 

Copper (as well as silver) metal, pretreated by nitric acid 
has been found to be an effective catalyst for the oxidation 
of cumene.* 


The emulsion technique of autoxidation is of industrial 
significance. This process stems from the work of Arm- 
strong'® and others, showing that the oxidation rate can be 
greatly expedited and cumene hydroperoxide formation can 
be greatly improved by carrying out the reaction in an 
emulsion of cumene with alkaline aqueous phase. The pH 
of the alkaline phase is held between 8.5 and 10. 

To obtain the best conditions, an emulsifying agent is 
employed in conjunction with thorough agitation. The 
choice of emulsifying agent is significant, and sodium stear- 
ate has been found highly effective. 

Of further importance is the volume ratio of water to 
hydrocarbon. As this ratio increases, the rate of cumene 
oxidation is improved. However, this advantage is eventu- 
ally offset by the reactor volume taken up by the aqueous 
phase. 

Operating temperature may range anywhere from 158 F 
to 266 F. Especially in processes where heavy metal salts are 
the proposed catalysts, operating temperature is normally 
limited to 158-185 F. The non-catalytic processes employed 
commercially call for operation at 230-266 F in order to 
expedite the reaction. Such temperatures necessitate, of 
course, use of elevated pressure in order that a liquid phase 
may be maintained. 

According to Hock,’ a number of industrial units carry 
out the oxidation in several successive stages at progres- 
sively lower temperature. For example, the first stage may 
take conversion to 10 percent hydroperoxide content by 
operation at 248 F. In the second stage, peroxide content 
is raised to 15 percent at 243 F, in the third stage to 20 per- 
cent at 239 F, and in the fourth stage a peroxide content of 
27 percent is reached at 230 F. In this approach, the highest 
temperature is employed in the early stages where product 
decomposition is not yet a serious factor. 

There is little evidence that pressure has any accelerating 
effect on the oxidation rate. Operating pressure is deter- 
mined by the need to maintain liquid phase at the operating 
temperature of 230-266 F. The autoxidation is normally 
carried out at 60 to 200 psig. 

As the oxidation reaction proceeds, yield-destroying side 
reactions occur in increasing measure. It is not feasible, 
therefore, to take complete conversion per pass. In com- 
mercial practice, conversion per pass is held at about 25 
percent. 

Product leaving the oxidation reactors contains about 
65-70 percent unconverted cumene. It is common prac- 
tice to remove the bulk of this hydrocarbon from the crude 
product by vacuum distillation, leaving a mixture which 
contains 75 percent to 85 percent cumyl hydroperoxide. 
Where the oxidation is carried out by the emulsion process, 
the cumene distillation is preceded by a phase separation 
step. 
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Cumene taken overhead must be purified carefully. It is 
then recycled to the oxidizers. 

The crude hydroperoxide concentrate contains a number 
of impurities, among them chiefly unremoved cumene, as 
well as acetophenone, dimethyl phenyl carbinol, phenol, and 
alpha-methyl styrene. These byproducts do not interfere 
with the subsequent conversion to phenol plus acetone and 
the crude is therefore taken directly, and without further 
purification, to the plant’s decomposition section. 


Decomposition of Cumyl Hydroperoxide 
The final reaction in the CHP process of phenol syn- 
thesis is: 


A CH, 
) -C O—OH in OH QO 
{ CH, +CH,—C—CH, 
4 \ 
Cumene Phenol 
Hydroperoxide 


Acetone 


This conversion proceeds rapidly in the presence of strong 
acid. It is accompanied by the liberation of approximately 
114,700 Btu per Ib-mole. Adequate cooling facilities must 
therefore be provided — ability to remove the exothermic 
heat of reaction determines permissible throughput since 
close temperature control is essential. 

Sulfuric acid is the catalyst universally employed in in- 
dustrial execution of the decomposition reaction, Several 
techniques have been developed for contacting the hydro- 
peroxide with this catalyst. 

In an early version of the process, dilute (approximately 
10 percent) sulfuric acid and feedstock are brought into 
intimate contact by thorough agitation. Reaction product is 
allowed to settle and the organic and aqueous layers are 
worked up separately for products recovery. 

This approach has several drawbacks. Among them are 
the controlling effect of stirring efficiency on reaction rate; 
the corrosive nature of dilute sulfuric acid, and complexity 
of the recovery system, due to the fact that desired products 
(i.e., phenol and acetone) are soluble in both the organic 
and inorganic phases. The problem of two-phase operation 
is compounded by the need to dispose of a large amount of 
phenol-bearing waste water. 

Several methods have been developed to permit execution 
of the decomposition reaction in single phase. In each case, 
one of the main reaction products is recycled to the decom- 
position chamber in sufficient quantity to homogenize the 
reaction system. 

The use of phenol as homogenizer has been developed by 
Rhone-Poulenc.'* In this process, a pool of phenol is main- 
tained in the reactor. To this, cumene hydroperoxide and 
sulfuric acid as well as make-up phenol are added contin- 
uously. Acid concentration is 30-75 percent and its amount 
is about one to five weight percent of the hydroperoxide. 
The reaction is permitted to proceed at 122 F and feed rate 
is adjusted so that cumene hydroperoxide content in the 
mixture does not exceed 0.5 percent. 

Reaction mixture passes continuously into a second ves- 
sel, also maintained at 122 F, where the reaction is com- 
pleted. Effluent from this stage contains less than 0.1 percent 
CHP. The decomposition mixture is taken to a third vessel 
where the acid is neutralized to the methyl red paint with 
caustic soda. 

The neutralized mixture is allowed to settle for removal 
of a small aqueous layer containing principally sodium sul 
fate. The organic layer is distilled in three columns. In the 
first of these, operated at atmospheric pressure, acetone is 
taken overhead, followed by topping-off alpha-methy! 
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styrene. Finally, crude phenol is taken off by vacuum dis- 
tillation. 

Yield on cumene hydroperoxide is reported to be 94-96 
percent phenol and 95 percent acetone. 

Use of acetone as homogenizer has been developed by 
Hercules Powder Company’’; this technique is apparently 
in commercial use. In this process, concentrated (95-96 
percent) sulfuric acid is introduced as a one percent solution 
in acetone. Heat control can be readily effected by refluxing 
acetone (at about 132.8-149 F). Cumene hydroperoxide 
and make-up acetone are added to a reactor containing the 
acetone-homogenized reaction mixture. 

Here, too, it is desired to feed a crude hydroperoxide 
which has been concentrated to 75-88 percent by prior 
distillative removal of unconverted cumene. Water content 
of the feed should be low (preferably less than 2 percent) to 
prevent formation of two layers. 

While the amount of sulfuric acid may be varied over 
wide limits, Filar’® states that the most desirable rate of 
addition will furnish to the reaction medium about 0.8 
wt percent SO.. 

In sulfuric acid-catalyzed decomposition of cumene 
hydroperoxide, operating temperature should be held be- 
tween about 86 and 167 F, and preferably between 113 
and 140 F. Exact level depends principally on the operating 
technique (single-phase vs two-phase reaction) and acid 
concentration. Drawback of low temperature is slow re- 
action rate. At high temperature, on the other hand, side 
reactions may take excessive toll, Most important of these 
side reactions is the thermal decomposition of cumene 
hydroperoxide, which yields acetophenone and methyl 
alcohol. 

Conversion is normally carried out at essentially atmos- 
pheric pressure. Little is gained by choosing either higher 
or lower pressure at the temperatures involved. 

Insofar as is known, sulfuric acid is the only catalyst 
employed commercially in the decomposition reaction 
Other catalysts which have been proposed for this purpose 
include phosphoric and sulfonic acids, calcium sulfate and 
cupric sulfate,*° gaseous sulfur dioxide, and elemental 
sulfur or phosphorus.*! 


Product Purification 

The crude decomposition product is a fairly complex 
system. In addition to phenol and acetone, it contains ace- 
tophenone, dimethyl phenyl carbinol, alpha-methyl styrene, 
cumyl phenol, acetaldehyde, methanol, mesityl oxide, poly- 
meric materials, the acid catalysts, and organic acidic con- 
taminants, plus a number of trace impurities. 

First step in the recovery of phenol and acetone from this 
mixture is neutralization of acids stronger than phenol. Sub- 
sequent purification methods differ, depending above all on 
whether the product is single- or two-phase. (Note that in 
single-phase decomposition processes, a small aqueous layer 
is formed during the subsequent neutralization. Phenol and 
acetone content of this small layer is, however, relatively 
insignificant.) In the course of neutralization, salt (i.e., 
sodium sulfate) is precipitated, especially in the single-phase 
process, and filtration is necessary. 

A process designed to purify product of two-phase decom- 
position has been described by Distillers Company, Ltd.** 
First step in this method is distillative removal of acetone. 

The bottoms of the acetone still are extracted with water 
at 158-194 F (weight ratio of water-to-crude product is ap- 
proximately 6.0). This will remove most of the phenol and 
about one-quarter of the acetophenone from the reaction 
product. Cumene in the raffinate is freed of residual aceto- 
phenone by distillation and of alpha-methyl styrene by mild 
hydrogenation. It is then sufficiently pure to permit its return 
as feed to the autoxidation stage. 

Aqueous extract is contacted with butyl acetate. This will 
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remove 99 percent of the contained phenol, while acetophe- 
none will remain in water solution. Some butyl acetate is 
recovered by distillation from the aqueous phase, in which 
it is dissolved in 0.5 percent concentration. 

Phenol content of the butyl-acetate layer is of the order 
of 40 percent. The solvent is removed in a distillation step, 
leaving phenol with a residual acetophenone content of 
approximately 1.5 percent. By a final fractionation, phenol 
is rendered in commercially pure form, substantially free 
of acetophenone. Recovery is approximately 95 percent of 
the phenol leaving the decomposition stage. 

For product recovery from acetone-homogenized decom- 
position, multi-stage distillation is practiced. In the first 
stage, acetone is taken overhead. Cumene and methyl 
styrene are removed in a second tower. Here, the use of 
steam distillation from alkaline solution offers advantages. 

Bottoms leaving the secondary column are fractionated 
and the phenol, taken overhead, is crystallized to yield spe- 
cification-grade product. Bottoms from the phenol column 
are principally acetophenone which can be recovered and 
upgraded to market specifications. 

Adams** points out that in processes of this type, salt 
(which is dissolved in the organic layer during the neutrali- 
zation step) will crystallize in the distillation equipment and 
transfer lines, causing severe operating difficulties. 

This problem can be side-stepped by mixing the decom- 
position product with an equal volume of water before 
neutralization. The neutral mixture is settled. The aqueous 
layer is distilled to separate an overhead fraction consisting 
mainly of water plus some phenol and acetone. This frac- 
tion is recycled to the washing step. 

The organic phase is fractionated for recovery of acetone 
and phenol, in accordance with the flow scheme shown 


Conclusion 

The above discussion shows that the cumene hydro- 
peroxide process is capable of yielding not only phenol and 
acetone but also minor amounts of acetophenone and alpha- 
methyl styrene. Each of these by-products is recovered by 
at least one commercial operator of the process in the 
United States. 

Overall yield of phenol is reported to be between 85 and 
90 percent based on cumene. Acetone yield is approximately 
the same. 
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REFINERY 
CONSTRUCTION MANUAL 


PART 5: PROCESS ENGINEERING AND DESIGN 


Henry Martyn Noel 


New Canaan, Connecticut 


WHEN THE DECISION TO BUILD the refinery is firm 
and appropriations made, the engineering department issues 
a memo that establishes the broad outlines of the design. 

This process information memorandum states unit types, 
capacities and product yields and qualities. The memo is 
based upon the chosen location and docking and transport 
facilities available, and shows the type of refinery steam and 
power plant, tankage needs, etc. On the basis of this memo, 
the process and mechanical design can start. 


Getting Process Data 

If there is a lack of specific data for detailed process de 
sign, laboratory evaluations are needed. The nature and 
extent of the laboratory work depends on the products and 
qualities desired 

For example, assume product requirements are gasoline, 
lube oils, diesel fuel, domestic heating oil, kerosine, and 
asphalt—perhaps using paraffinic-naphthenic crude oil com- 
binations to meet all requirements. Studies would proceed 
according to the refinery flow chart available by this time 
a simplified example being shown in Fig. 1. Yields, not 
shown here, are frequently included in this type of diagram. 

Lube oil production would be tested, simulating refinery 
operations... vacuum distillation, propane deasphalting, 
phenol or furfural extraction, etc....to establish yield- 
treat-quality curves for given conditions, and to get desired 
quality economically. 

Kerosine and light fuel oil studies will include a number 
of possible treating processes to meet odor, sulfur, and burn- 
ing specifications, Flash point specifications might in turn 
affect the operation of the crude still—demanding a close 
cut to exclude light ends. 

For gasoline, it’s easy to determine if catalytic cracking 
and reforming are needed to meet today’s high octane levels. 
Catalytic cracking also enters, of course, into the overall 
yield structure desired. Desirability of alkylation, polymeri- 
zation and hydrogen desulfurization will however, require 
further study. These matters usually will have been studied 
and decided upon in the planning stage, with detailed process 
engineering and product treating requirements studied at 
this point. 

Similarly, the other desired products are made and evalu- 
ated on a laboratory scale to furnish specific data required 


by the process design engineers 


Process Design Work 
After the basic type and duty of each piece of process 
equipment is known, process design work proper can start 
To illustrate how this design work proceeds, the first stage of 
a two-stage pipe still, shown in Fig. 2, has been selected. 
The first step is to prepare a table of products showing 
flow rates and physical characteristics for each stream and 
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... Process Design and Specifications 
..+How it Starts 
..+- What it Does 


each operating alternative. The limiting operations cases . . 
such as kerosine or heavy solvent naphtha production 
are selected to give maximum flexibility in overhead side- 
stream equipment, under all anticipated services. 

Data used in the table of products are based on a lab 
distillation of the crude and reference tables of physical 
properties. 

The second step is to prepare a heat and material balance 
sheet and a tower loading table based on the flow diagram 
and the table of products. 

lable | shows a typical balance sheet for the case where 
kerosine is made; Table 2 shows tower loading for kerosine 
production, and Table 3 shows product viscosities for both 
operating conditions. From these data, tower design is 
started and pumps and other equipment are specified. 

The third step is to determine sizes and arrangements o! 
the entire pipe still installation so that an economical heat 
exchange scheme may be applied. Optimum arrangement 
of heat exchangers, their heat transfer coefficients, pressure 
drops, effective mean temperature differences, and surface 
areas are now calculated. 

Pumps, safety valves, product drums and exchangers are 
specified in detail. The furnace is specified as to number of 
tubes and sizes, firebox volume, tube arrangements, draft 
conditions, stack size and burner requirements. These are 
given as a master specification to the draftsmen and the 
requisitioners 

Heat transfer rates for exchangers and furnace can be 
calculated accurately for individual cases, but most often 
the design engineer can refer to past experience and avoid 
much of the time consuming work. There are books of 
standards developed by each group (and checking each 
other fairly well among various large companies) which are 
used to guide the design work in safe channels and eliminate 
many of the calculations needed for any new job 


Instrumentation is Important 

Refinery instrumentation has become a most important 
item. Today’s integrated processes operate with such small 
“hold-up” capacity that deviations of very short duration 
can have serious effects on product quality and operating 
economics 

Money spent for instruments is very small compared to 
the value of the service performed. It amounts to only one 
to two percent of the total cost of a new refinery. A large 
pipe still installation costing $2.5-million would have only 
about $75,000 worth of instrumentation, or three percent 
This covers cost of the instruments themselves and the in 
strument panel in the control room, as well as lead-in lines 
and the compressor for instrument air. 

Control instruments alone cost an average of $700 or 
better apiece. There may be 80 of them for a large cat 
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cracker, assembled on a central control panel costing 
around $20,000. 

Control instruments for process units are in general about 
50 percent flow controllers, 20 percent each of level and 
temperature controllers, and 10 percent of pressure con- 
trollers. 


Pump Distribution 

Modern refinery designs call for relatively few pumps, 
sometimes one spare being used for two or three similar 
services. There is also a trend to using the same spare pump 
for more than one category of potential service. 

Typical pump distributions for a new and an older re- 
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FIG. 2. Process flow plan, issued along with the heat and material balance, tower loading charts, and equipment design specifications. 
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finery differ greatly. Older refineries used a large number 


of reciprocating or simplex steam pisto 


n or plunger pumps. 


The modern refinery uses mostly centrifugal pumps, em- 
ploying positive displacement pumps for very viscous liquids, 
emergency pumpouts, and minor services such as sealing 


liquid, proportioning, etc. 


As to total pumps, a 1932-vintage 25,000 bbl per day re- 
finery has a total of 332 pumps, while a similar-capacity 


current-design refinery has only 134. 


Process Design Specifications 

Every item of process equipment in the refinery must be 
covered by process design specifications showing pumps and 
instruments, piping for normal operation and startup or 
shutdown, bypasses, flow lines, etc. The more clearly piping 
is shown, the more easily it can be made into working draw- 
ings by the draftsmen. 

It requires about 1000 hours to prepare process specifica- 
tion for a complete pipe still, in addition to any lab work 


TABLE 1. Typical Heat and Material Balance for Atmospheric Stage of Crude Pipe Still — Kerosine Operation. 


Temperature 
E 


85 
325 
310 
310 
650 
640 
500 
488 
445 
125 
500 
475 

(*) 

(*) 
320 
275 
100 
500 
305 
255 
110 
110 
110 
110 
110 
250 


Cmnowf Wo 


te 


a> oe Ww 


oye 
oom! 


to bo 6 to 
-nwho— 


7 
or 


26 


Pressure 
psig 
0.0 


lb/hr 
819,400 
819,400 


796,000 
530,500 
530,500 


119,460 
89,460 
89,460 


125,600 
95,800 
95,800 


ee OID 
oo Cw 


—vHed 


206,675 
91,500 
; 105,900 


l 
l 9,215 
5 


l 





(*) Quantity of pumparound reflux and temperatures of reflux to 


and from tower to be determined as part of equipment design. 


TABLE 2. Typical Tower Loading Ch 


Liquid quantity 


(See Fig. 2 for Location of Points and Flow Diagram of Still) 


Heat content 

Vapor quantity above 100 F 

Ib/gal lb/hr M MMBtw/hr, liq 
7 43 / 
43 95 0 

27,000 

tn a | 
204 4 
164.2 
SU 


Ro 
od») 
02 


288,900 


6,600 
04 
13 17.4 
13 1.1 
l 


1,410 
31,210 
218,815 3 
12,140 ri) fo 
0 46 
0 54 
12,140 i) 1.91 
0.04 
9,275 10.1 


1k 


M MBtu/hr 
437 F 


Heat removal by pumparound reflux 59.5 
Vapor temperature into pumparound section 


for Atmospheric Stage of Crude Pipe Still — Kerosine Operation. 


(See Fig. 2 for Location of Zones and Flow Diagram of Still) 


Zone Number A 
Location of Zone by Plates Above #4 
Vapor Leaving Zone, Incl. Steam 
Temperature, F 

Pressure, psig 

MMef/D 

lb/hr. . 

Molecular weight 
Liquid Entering Zone 

Temperature, F 

Bbl per day at 60 F 

lb/hr 

Ib gal 


650 
7.0 
4.8 
46,400 
RR 


650 

40,950 

570,300 
7.96 


Below #5 


650 
7.0 
23.9 
335,000 
128 


640 

3,150 

39,800 
7.21 


Cc 
Below 49 


540 


32 
545,540 
153 
515 


20,050 
250,000 


D 
Below 415 


450 
6.! 5 

42 
643,335 


137 97 2 R2 f 


27 7 
> 


mr OS 


16,070 


437 
36,400 
436,000 
6 


Total SS 
drawoff 
to 
product 


149.000 
7.13 | 


Note: Compressibility factor of all vapor streams essentially 1.0 at operating conditions. 


Atmospheric Stage. 


300 F Light Naphtha Operation °API 
27.1 
61.0 
45.5 
25.6 
15.4 


Crude 

Light naphtha 
Heavy naphtha 
Diesel oil 
Bottoms 


Kerosine Operation 
Crude 
Light naphtha 
Heavy naphtha 
Diesel oil 
Bottoms 


27 
60 
41 
33 


l 
0 
7 
7 
4 


TABLE 3. Typical Viscosity Chart for Feed and Products for 


Viscosity, Centistokes @ 
100 F 210 F 
21.8 5.0 
0 0.4 
1 0.6 
2 1 
1700 
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Included in the specifications are calculated utility require 
ments—steam, electric power, etc. 

Process designers are responsible for starting up newly 
built process units, and as a matter of routine they also 
prepare complete and detailed operating manuals for the 
operators. 

Usually about 12 process specifications are needed for a 
complete refinery — two to five for a cat cracker and only 
one for a simple pipe still. 

Time occupied by the process design group for the project 
is about eight months on a complete refinery, about two to 
four months on a cat cracker, and about one to two months 
on a pipe still. 

Next Month, The Refinery Construction Manual's sixth 
chapter will discuss “Mechanical Engineering and Design.’ 
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CALCULATE 
PIPE STRESSES 
EFFICIENTLY 


Part 3. Forces in Single Plane Systems, 


Locating Centroids and Application 


K. Hao Hsiao 

Structural Designer — Holmes & Narver, Inc 
Consultant on Piping Stress Analysis 
Pasadena, California 


Self-Checking Way of Locating 
Centroids in Table 1' 
In piping stress calculations, the tabulation of correct x, 
y, and z coordinates for each branch and each elbow of the 
system is of the utmost importance. The accuracy of the 
coordinates can be assured as soon as their numerical values 
are tabulated by the following “self-checking way.” For 
instance, for the system in Fig. 3,* starting from end “a,” 
the location of the centroid of each branch or elbow is cal- 
culated as below: 
x y 
27.70 ab 20 ab 
54 20 
27.16 be 96 
.96 36 be 
26.20 54 
12.35 7.90 ed (check ) 
13.85 cd 54 
12.35 7.36 de 
1.50 % 
.%6 6.40 
54 de 2.45 
54 3.95 ef 
0 ef, fg, gh (check ) 2.45 
54 1.50 (check ) 
$4 hk (check) 26 
54 fg 
54 
~~ gh, hk (check ) 


0 ab, be, cd, de, ef 
54 fg 


This self-checking way of locating centroids can also be 
applied in Table 2 for the tabulation of x, y, and z coordi- 
nates for points “a” to “I” inclusive. 

Advantages of this procedure. In addition to saving time 
and labor, without sacrificing accuracy, there are the follow- 
ing advantages for the procedure presented here: 

1. The proportion of simplification increases with the 
number of branches and elbows. Increase in branches 
only increases the numerical values under headings 
“branches” and “elbows” and does not affect the re- 
maining portion of Table 1. Thus, if the number of 
branches and elbows is increased from 7 to 14, the 
only change in Table 1 is the tabulation of 7 additional 
rows of numerical values. 

It is not necessary to locate in three perpendicular 
planes (in addition to an isometric view): (a) The 
true centroidal axes of the piping system, (b) the 
coordinates with respect to these axes of individual 
centroids of different piping branches and elbows (for 
calculation of line inertia values), and (c) the co- 
ordinates of ends and joints between the piping 
branches (for calculation of moments and torques). 
The analyst requires only a simple isometric view, 
where such locations are unnecessary. 

It is not necessary to carry out computations for line 
inertias in three different tables for three perpen- 
dicular planes. Only one table, i.e., Table 1, suffices. 
The procedure in Table 2 reduces the work of deter- 
mining signs for moments and torques at all points in 
a system to that at only one point. 

All of the above advantages reduce chances for errors 


Example Problem 

In this example, a single-plane system subjected to expan 
sions including that perpendicular to its own plane is an 
alyzed. This system, shown in Fig. 4, is the same as that por- 
tion in XY plane of the system in Fig. 3, except (1) “fg” is 
changed to a straight branch 18 in. long, and (2) the end 
“g” is connected to a large-diameter header at the same 
temperature and anchored at a distance 20 ft away 
from “g.”8 

For expansion, the system in Fig. 4 is fixed at the an- 
chors, but for flexibility, it is assumed to be fixed at points 
“a” and “g,” due to the great stiffness of the header. 


If this connection is a welding tee, the stress intensification factor at 


the connection is ¢ t 
a . ; where h 4.4 
, r 


0 in Equations 4, 5, and 6 we have: 


jose... 
1728 1, 


Equating I,, = I,, 


A, E. I (25) 
1728 I,, “ 
A, E. 1 
1728 


(26) 


It is seen from Equations 24, 25, and 26 that the force act- 





<3 
96 
8.50 
10.00 gh 
8.50 
6 
19.46 hk 
54 
20.00 (check ) 


\See The Refining Engineer, May 1958, page C-46. 
"See The Refining Engineer, June 1958, page C-26. 
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Lx? | Ly* axes, thus eliminating the necessity of calculating 
4900 | 65.5 x, y, and z. Table 3 is then reduced to Table 4, 

° which indicates greater line inertia values or greater 

oO 8 flexibility, resulting in smaller expansion forces. 
(X = 2840 Ib, Y = 800 Ib, Z = 164 Ib.) 

SUM 4900| 142.8 Similar changes can be made in Table | to 
(1) x03 1,470 adapt it to a three-dimensional system with one end 
Ca 4740 11,543 hinged. This is accomplished by eliminating Lx, Ly, 
— and Lz columns and reducing XY, XZ, and YZ 
SUM 4740 |1542 tables to nine line inertia values, i.e., I’,, I’,, I’. 1”,. 
3)x0,3 4 I”, I”» I.y> I.y 1,5: 


bc 27 G62 | Se Reductions and Modifications of Table |! 
de 3) 542 4 for Special Cases 

Fig. 4 is a special case of a single-plane system 
Eliminating rows (2), (4), and (6) and those por- 
tions of Table 3 under headings “XZ” and “YZ,” 
and changing row (7) to (7) = (5) & KL,, we ob- 
tain a table for calculating I,, 1,, and I,, for any sin 




































































(5), SUM 737.3 \/0O8.¢ | 208 
(GK5)x G A =22.6 /GC8O\2,450 |46/0 
KTM5)xh| A=24.9 /8,370|2 700 |5. 
(8)k1)+ (3) +(7) 28,0/0 | 4, 386 FETE: 
‘ ’ ¢ 

I, $536 I #4690 [XY KOM I $ $036 VEO! gle-plane system not subjected to expansion perpen 
Lfe 32 Ie 4257 |XZMAWOIT 29-4 + dicular to its own plane. Substituting the above line 
I, €868 45947 YZ K4)+(8) li; 4849) inertias in Equations 24 and 25, we can solve for 
Tl, 29¢80\|_ I 956 i - . the forces X and Y, which equal the X and Y forces 
I 4849 « 6 868 6868 (172) 4330 obtained for the system in Fig. 4. Thus, Table 1, 
lyf 32 ly , 45347 anes 6yE.I ‘ when reduced to the form of Table 3, provides a 


Ive 4257 ly 12956 1,yi728” Z tabulation procedure for the particular case in Ex 


1. se E.I 26207 ayotne «/0| ample 2 or other similar cases. When reduced 
? ‘a “ 1728 =48¢ further, Table 3 provides a means of tabulation for 

any simple single-plane system 

TABLE 4. Eliminating that portion of Table under head 

ings “Elbows,” Table 1 is transformed into a sim 














ELBOWS || XY |erancH |X] BRANCHES || Y 
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ing in the direction of Z-axis is independent of expansions 

in the plane of the system, and the forces acting in the same pler form for an approximate solution for a system 

plane are also independent of expansion along Z-axis. To assumed to be square-cornered. 

obtain line inertias in the above equations, we use Table 3, If the elbows of the system in Fig. 3 are changed 

which is a modified version of Table 1. Owing to the similar- to mitre bends, all the numerical values above row 

ity between systems in Fig. 3 and 4, the calculated numeri- (14) of Table 1, calculated for Example 1, can be 

cal values in Table 1 for members “ab” 

to “ef” inclusive are retabulated in , .) b | oe | doe 1 ke | oo 

Table 3. 27, 2 64 \177 
Substituting the coefficients from 

Table 3 in Equations 24, 25, and 26, 

we have: 





X + .056 Y 36,850 
X — 1467 Y= 0 
13,503 Z = 5,840,000 
Z = 432 1b 
Y 25 Ib 
xX 36.850 Ib 
~ ; > 700 


os 57.3 20 . 2.7 & 
Thus, by reducing the flexibility of a ~ we @)1/32.5 |) " , 283 
three-dimensional system to that of a 0 K- /3, 
single-plane system, while maintaining a. ¥ Llwe 25 4c 
the same expansion in three directions, Tn /32 
the force X becomes prohibitively 44142 z 
large. The negative sign of Y force in- : eed 
arge. ec eke e & G ce 1 142° 42357 
dicates that its direction is opposite to I soaes 
that assumed in Fig. 4. The above : 
values for X, Y, and Z are force ranges, . = ‘ome 
from which the moment ranges and the : — 

hot and cold forces, moments, and = 4257 

yrques can be calculated in a simile 135 $0 
torques can be ¢ ilculated in a similar 3 “I ae tmEI 4.7(27.4)/0%008 .. 
manner to Example 1. ° Ln 848 jena 8FO 
If end “g” of the system in Fig. 4 is ; OyE,I | 
fixed with respect to translatory mo- Tay (728 
tions, but is free to rotate, then it is like “51 . ee26ed EVOWNG, 5.04 (05 
a hinged end. In this case, the X, Y, and a Pa. - —.. 
Z axes shown in Fig. 4 are also the final TABLE 3. 





ly= G620)/297Jo< 
I.2 24 


- 20547 
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V- Uy 
TABLE 5. 


used with the insertion of new values for rows (8), (10), 
and (12). These new values are calculated, using a new 8 
factor obtained as follows: 

Applying Equations 12, 13, 14, 15, 16, 17, and 20 to the 
piping in Fig. 3, we have: 


1 + cot 22.5°/ 0.180 


3 
x — 152. v (0489) 
0489 


6.285(1 + cot 22.5°) 
. 0.9 ft 


13.95 ft 


0.9 
(.0489) 2/8 


= 6.75 


The above interchangeable use of numerical data in Table 
1 is based on the assumption that the location of centroid 
of each mitre bend is close to that of its corresponding 
elbow. 

When the piping system contains branches and elbows 
with different cross-sectional moments of inertia I,, L,, 
I,,...1,, of which the number of sections with I,, is pre- 
dominant, then we apply ratios I,/I,, I,,/I,,...1,/I,., to 
the lengths and centroidal line inertias of members with 
cross-sectional moments of inertia other than I,,, and sub- 
stitute I, for | in Table 1. For instance, if branch “ab” of the 
system in Fig. 3 is changed to 10-in. diameter, Schedule 
10S (I = 76.9 in.*). Since, in this case, the number of 12-in. 


pipe is predominant, we apply the ratio = 1.83 and 


76.9 
obtain the following values: 


Lian = 1.83 x 6.4 = 11.7 ft 


1.83 « 262.1 + 117.6 = 597.6 ft* 


Replacing values for branch “ab” in 
Table 1 of Example 1 with the above 
values, we obtain the tabular solution 
for this piping system. 

Changes in the formulae and appli- 
cation of the flexibility factor K and 
stress intensification factor “i” are two 
of the most significant code changes 
published in the 1955 ASA Code for 
Pressure Piping. Such changes may 
well reoccur in future codes, but the 
tables presented in this paper are still 
applicable. For instance, if the flexibil- 
ity factor for bending is changed from 
K to K,, and that for torsion, from 

unity to K,, then the new transverse and differential virtual 
lengths are 


B= 


The above factors will be applied in Table 1 for calculations 
of line inertias. 


Mean Virtual Length of Elbow 

The mean virtual length of an elbow is the average value 
of the virtual length KL, for in-plane bending and the two 
transverse virtual lengths a for bending in the other two 
planes. Hence, it is defined as: 


a, ofK +1 
KL. + 2e KL, + 2/ 2 yu 2K +1) 


3 3 3 
(27) 


Applying this factor to Equation 7, we have, for I’,, the 
following changes: 


i=allelbows i — elbows || XY i = all elbows 


axiy + B xy? ——P yr (28) 


i=allelbows i — elbows || XY i ot chews ( ; 


axty + BY; > yo 


Similar changes occur for line inertias in other planes. The 
resulting simplification is the elimination of rows (7) to 
(12) inclusive in Table 1. Also, the calculations for rows 
(9), (13), and (17) become additions of two rows each, 
instead of three rows. For the system in Fig. 3, y = 
2(20.1) + 1 
3 
are shown in Table 5, which is the lower portion of Table 
1. The data in the upper portion of the original Table 1, i.e., 
the numerical values under “branches” and those for indi- 
vidual elbows, are still applicable in this case. 

The greatest force obtained from Table 5 is X 1003 Ib 
or 9 percent larger (on the conservative side) than that of 
Table 1. The maximum bending moment calculated from 
X, Y, and Z forces is 18 percent greater than that of Table 1. 
Thus, the use of mean virtual length provides an approxi- 
mate, simplified solution. It should be remembered in this 
connection that piping flexibility calculations, however pre- 
cisely made from a mathematical standpoint, will always 
remain approximate due to the multitude of assumptions 
involved. The formula for y, i.e., Equation 27, should be 
further refined to include a factor, which varies as a function 
of the distribution of elbows among the three planes. Such a 
factor would improve the accuracy and cause the numerical 
results to approach those in Table 1. x*** 


2.35 32.2. The numerical calculations 


This concludes the three-part series Calculate Pipe Stresses Effi- 
ciently. Part 1, in the May issue, discussed calculating forces for 
a three-dimensional system and Part 2, published in June, showed 
how to determine moments, torques, and defined stress ranges 
and design limits. 


THE REFINING ENGINEER, October, 1958 





MODERN 
GASOLINE PLANTS 


...A Series on Economics, 
Design, Equipment 
and Operations 


Dave Vondy 
Constructive Engineering Company 
New Orleans, Lovisiana 


Part 6: Dehydration and Inhibiting Hydrate Formation 


IT HAS BECOME UNIVERSAL practice to reduce water 
content of natural gas to prevent hydrate formation prob- 
lems in transmission lines. Sales contracts generally limit 
water content to 7 Ib per MMscf, except in northern areas 
where lower temperatures require a lower water content. 
Gas dewpoint depression necessary to obtain a 7 Ib per 
MMscf water content is shown in Fig. 40, as a function of 
pressure and gas temperature. 

In addition to meeting gas product specifications, hydrate 
formation must be prevented prior to low temperature proc- 
essing. This can be accomplished either by reducing the 
water content or by inhibiting hydrate formation. Re-de- 
hydration of gas would be required in situations where 
dry gas is contacted with lean oil that has been steam 
stripped in the rich oil section, the dry gas becoming re- 
saturated from moisture in the lean oil. 


Location, Costs of Dehydration Facilities 

Dehydration plants are usually located either in the gas 
producing area or at a processing plant, to realize low oper- 
ating cost and minimum trouble by providing already avail- 
able operator attention. Remote facilities frequently are 
included in the gathering system to eliminate local trans- 
mission problems. 

Relative lifetime cost of dehydration, including initial 
installed cost plus discounted future operating costs, is 
shown for several methods in Fig. 41. These data should 
be approximately true for the general situation where each 
of these schemes would be applicable. 

When there is adequate gas pressure to provide natural 
refrigeration, it is most economical, primarily because of 
low future costs. Otherwise, glycol absorption is generally 
the most economical scheme, with dry desiccant adsorption 
having a somewhat higher overall cost. It should be noted 
that dry desiccant adsorption is often justified over glycol 
absorption when recovery of distillate by the adsorbent is 
an important factor. Dehydration with a chemical that is 
replaced when it becomes water-saturated is usually un- 
economical. 

Determination of whether dehydration or inhibiting is 
more economical for a particular situation involves analy- 
sis of several factors. Included would be loss of chemical 
due to solubility im liquid product, operating conditions, 
relative operating problems and initial cost of each method. 
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Dry Desiccant Adsorption 

A typical dry desiccant system is illustrated in Fig. 42 
Two or more desiccant beds are used. Wet gas flows 
through one while the other is being regenerated with about 
12 percent of the main (feed) gas. Temperature of the bed 
being regenerated will rise to about 350 F. 

Usual cycle for a tower is eight hours drying, six hours 
heating to remove adsorbed water, and two hours cooling 
Regeneration gas is cooled by the dried main gas stream 
or cooling water, to condense water. This gas is then re- 
turned to the incoming main stream for dehydration. Cool- 
ing the regenerated bed slowly, prior to charging of main 
gas, is desirable to avoid breaking the desiccant particles 
by rapid temperature change. 

A number of desiccants are available, including activated 
alumina, fluorite, Mobilbeads and silica gel. Their capa- 
city ranges from 3 to 10 lb of water per Ib in normal service 
Capacity declines with service due to poisoning, eventually 
requiring replacement. Capacity of many desiccants de- 
creases rapidly with increase in temperature. Since gas 
processing capacity of a given unit depends on total amount 
of water to be removed, care must be exercised in selecting 
operating conditions: Decrease in pressure and increase in 
temperature appreciably increase product gas water 
content. 

Relative water content of gas at saturation is plotted as 
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a function of pressure and temperature in Fig. 43. Data 
in this chart indicate that three times as much desiccant 
would be required at 120 F as at 80 F, and more if desiccant 
capacity were less at the elevated temperature. It may be 
practical to provide for future additional capacity by over- 
sizing the desiccant vessels and employing a low-capacity 
desi¢cant at the outset, especially if long range require- 
ments cannot be accurately predicted. When needed, it 
would then be possible to substitute higher-capacity des- 
iccant to increase throughput, or amount of dehydration. 

It is practical to cool inlet gas in some circumstances, 
thus reducing desiccant requirements. Higher gas tempera- 
tures occur most frequently when the dehydrator is down- 
stream of compression facilities. It may also be practical 
to operate the beds on a shorter cycle during high tempera- 
ture periods, as in the summer. 

Vertical adsorbers, as shown in Fig. 42, are most 
often preferred. Main gas flow is downward to avoid 
desiccant loss, with regeneration gas flowed upward to pro- 
vide counter-current regeneration. Although lower gas ve- 
locities are desirable for best results, main gas velocity 
of near 50 ft per sec is likely economical for the general 
situation. But, 20 ft per sec is preferred for transmission 
systems where pressure drop must be made up by com- 
pression. A gap in the desiccant bed, near the center of 
the tower, is desirable to effect re-distribution, thereby 
minimizing channeling. 

Horizontal adsorber vessels, divided into compartments 
with gas distribution through headers, are more practical 
than vertical units in cases where main gas rate is consider- 
ably below capacity for long periods. Here’s why. Regener- 
ation heat load is to a large extent that necessary to bring 
the vessel and desiccant up to the required temperature. At 
main gas rates considerably below capacity, a relatively 
high regeneration gas rate is required. If one or more com- 
partments of a bed can be taken out of service, more efficient 
operation will be realized at reduced rates. Attention to 
method of construction and materials selected will over- 
come the usual objection to elaborate internals in hori- 
zontal adsorption vessels. 

Regeneration. It is sometimes practical to regenerate 
desiccant with heat from an available source such as steam 
(direct heating) or hot oil (indirect heating). A closed gas 
cycle has the advantage, however, of making a unit inde- 
pendent of other plant facilities and usually has a relatively 
low operating cost. In some instances gas at reduced pres- 
sure can be used for regeneration, for example when a small 
stream can be taken from an inner stage of a centrifugal 
compressor. In some plants, wet regeneration gas flows to 
the exiting main gas stream, but, the resulting high dew- 
point may make the scheme impractical, particularly at 
relatively high regeneration gas rates as would be required 
at low main gas rates. 
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Automatic controls are usually justifiable, to reduce 
operating cost and to secure best operation. A number of 
plants are operating, however, with manual switching... 
especially when a full-time operating crew would have been 
available regardless. Recording of primary inlet tempera- 
tures is valuable for operations analysis and to facilitate 
troubleshooting. 

Minimizing desiccant poisoning. Reduced desiccant ca- 
pacity is frequently caused by heavy hydrocarbons in the gas 
that are not stripped out during the regeneration cycle. 
Root of the problem is often upstream of the plant, where 
absorption oil is carried over, or compressor lubricating 
oil gets into the gas stream in excessive quantities. It is 
not unusual for desiccant life to be reduced from the practi- 
cal three-year period to less than a year. 

Although some success has been attained for regener- 
ating certain desiccants in place with light solvent or by 
controlled burning, removal of heavy ends from the gas 
is usually the most practical solution. First and most im- 
portant step is effective mist extraction... the recent trend 
has been toward use of a wire mesh pad to remove entrained 
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At McColl-Frontenac’s 
East Edmonton Refinery . . . 


FAIL-SAFE LUBE 
OIL BLENDER 
Increases Production, 
Reduces Costs! 








Faster, more accurate product formulation keyed directly to 
market demands, pay-out proven performance, and a 50% 
reduction in process tankage requirements . . . these were the vital 
considerations which moved McColl-Frontenac to select a 
Proportioneers LUBE OIL BLENDER for its new Edmonton 
Plant. This blender provides the versatility required to produce 
over 3,000,000 gallons per year of fast-moving oils for the 
company’s western Canada market. 


The unitized construction of the Proportioneers blender permits 
future expansion at minimum cost. Built-in totalizers continuously 
give performance and inventory checks . . . a memory feature 
inherent in the mechanical brain which controls the blending 
operation, ensures correct end product at all times . . . and total 
output can be quickly adjusted to suit production requirements 
without affecting formulation accuracy. 


For more lucrative lube blending, request 
Bulletin SM-2055. Write 8-1-F Industries, Inc., 
Petro Sales Division, 442 Harris Ave., Provi- 
dence 1, Rhode Island. 


B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
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BUTAMER 


The most practical method 

for producing alkylate: 
Butamer and HF Alkylation 

in combination as a single unit 


Increasing use of alkylate for blending into motor 
fuels makes these two up-to-the-minute processes 
highly important to petroleum refiners. Butamer is 
a new process for producing isobutane . . . “HF” 
Alkylation is an efficient, economical process which 
combines isobutane with olefins to produce alkylate, 
much in demand today as a motor fuel component. 


With the advent of high compression ratio engines, 
usually starting at 9.5:1, motor fuel, especially those 
deficient in isoparaffins, have been associated with 
an unusual engine noise called “rumble.”’ Further 
study reveals this rumble can be eliminated through 
the use of a better balanced fuel, namely using a fuel 
composed of a greater volume percentage of isoparaf- 
fins. Alkylation produces a high octane isoparaffin 
that also has good sensitivity, ignition point and 
combustion characteristics. 


*Trademark 


More Than Forty Years Of Leadership In Petroleum Refining Technology 
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Butamer— Heart of this process is a noncorrosive, 
stable and rugged platinum-containing catalyst espe- 
cially developed by UOP. Capable of operating at 
relatively low temperatures, its use assures a suffi- 
ciently high concentration of isobutane in the reactor 
effluent to eliminate excessive recycle of normal butane. 
Operating under hydrogen pressure, with low 
hydrogen-to-charge ratio, the high catalyst activity 
results in economical liquid hourly space velocities, 
thus requiring only a modest catalyst inventory. 
The mild operating conditions further assure 
minimum loss to by-products. 


HF Alkylation—‘'HF” Alkylation is a catalytic 
process which combines olefins such as propylene, 
butylenes, and amylenes with isoparaffins (usually 
isobutane) to form a mixture of branched chain 
hydrocarbons of higher molecular weight known as 
alkylate for aviation and motor fuel. 


These two processes are readily and economically 
integrated. Together, they form the ideal, most 
practical method for producing alkylate. 


Write for detailed information. Ask also about other 
UOP refining and petrochemical processes, available 
to refiners everywhere, for improving operating 
efficiency and producing better and more profitable 
petroleum products. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


® 
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particles. Many extractor element designs are not effective. 
Free drain of an extractor element generally keeps it clean, 
but in certain situations a gummy residue is laid down, 
requiring periodical cleaning. In-place cleaning with steam 
can be used for many installations. 

It is also common practice to use low-grade desiccant in 
the top of the beds, to protect the bulk of the desiccant. 
Usual amount of “guard” desiccant is 10 to 15 percent of 
bed capacity. 


Glycol Absorption 

Fig. 44 illustrates counter-current extraction of water 
from gas by glycol solution. Absorbed water is removed 
from the glycol by heating at low pressure. Since a closed 
glycol cycle is used, losses of the chemical are attributable 
only to that absorbed in equilibrium with the gas and that 
carried over in the absorber. With effective mist extraction, 
carryover losses to the main gas plus that lost to water 
vapor in the reconcentration still is around 0.1 gal per 
MMscf of gas processed. It is essential, of course, that 
there be no leaks in fittings and pumps if losses are to be 
minimized. 

Primary factors affecting dewpoint depression are glycol 
concentration, number of contacting stages, contacting 
efficiency, circulation rate and contacting temperature. 
Maximum practical depression attainable decreases with 
decrease in temperature. For example, dewpoint reduction 
of 95 F may be reached at a 100 F contact temperature, 
while an 80 F reduction would be realized at a 50 F contact 
temperature. 

At least five contact trays are needed in the absorber 
when high dewpoint depression is required. Almost all water 
must be removed from the glycol, to a 99+ percent purity. 
This is accomplished by high regeneration temperature. .. 
at least 400 F for triethylene glycol. Use of a small amount 
of stripping gas in the glycol reconcentration section pro- 
vides higher concentration, enabling greater dewpoint 
depression. 

Two circulating pumps are usually used, to overcome 
the inherent problem of mechanical failure. These pumps 
can be operated at the same time to insure full-time dehy- 
dration. Filtering of the glycol is particularly important 
to minimize pumping difficulties. Best location for the filters 
is immediately upstream of the pumps. 

Reconcentration section. Fuel requirements are reduced 
by a glycol feed-glycol product heat exchanger in the 
reconcentration section. It should also be noted that when 
the still is not refluxed by external cooling that heating the 
glycol above 260 F will cause excessive still top tempera- 
ture and consequent high losses. 

The heating system shown in Fig. 44 is somewhat more 
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costly than those generally used. The less expensive units 
consist of a fire tube in a glycol bath, located directly under 
the still. An external reboiler such as is shown permits a 
relatively high circulation rate over the tubes, reducing 
glycol decomposition occuring at the elevated temperatures 
necessary for high dewpoint depression. Larger heating 
surface areas also reduce surface temperatures, minimizing 
glycol decomposition. 

External reboiling also reduces possibility of distillate 
... Which may be dumped with rich glycol from the 
absorber ... of getting into the heating section. Decompo- 
sition has not been found a problem at normal regeneration 
temperatures of 375 F for triethylene glycol and 325 F for 
diethylene glycol. 

Foaming of glycol is not usually a problem at normal 
temperatures used. But in some instances. . . particularly at 
relatively low operating temperature ...an impurity will 
cause foaming by altering the glycol surface tension. A 
surface active chemical may be added to correct the situa- 
tion. Or, the critical impurity may be removed by an ad- 
sorbant such as activated charcoal. 


Alcohol Injection 

Alcohol can be injected into a gas stream to lower 
the temperature at which hydrates would form. Since 
alcohol vaporizes into the gas it cannot, however, readily 
be recovered and is therefore seldom injected continuously. 
A definite advantage of alcohol over many inhibitors is that 
it will... under many conditions . . . cause hydrates to de- 
compose. 

Methyl alcohol is frequently used because it is one of 
the least expensive inhibitors, thus the most economical 
for expendable use. For example, a slug of methyl alcohol 
can be injected into a pipeline to clear a hydrate block. 
Temporary injection may permit operations to be continued 
while primary difficulties are being corrected, or may be 
practical for short periods of low ambient temperature. 


Glycol Injection 

Gas containing an adequate amount of glycol can be 
cooled to the temperature at which the glycol-water solution 
would freeze, without hydrate trouble. A scheme for glycol 
injection is shown in Fig. 45. In this system glycol is pumped 
into the warm gas stream, the gas processed at low temper- 
ature with glycol solution then removed and reconcen- 
trated. The single contact made will cause a definite dew- 
point depression, but only about 20 F is realized because 
of the low final contact temperatures in such systems. 

A scrubber is incorporated into the system shown, to 
remove distillate from the glycol prior to entering the 
heating section. Thus, should the high-pressure dump 
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valve hang open, the reconcentrator is protected. This 
scrubber also provides surge capacity and permits a by-pass 
to be placed around the reconcentrator. This enables main- 
tenance without shutdown of the entire plant. 

Glycol will not decompose hydrates... .it only inhibits 
formation. Hydrate formation must therefore be prevented 
by glycol in solution with any condensed water. Using a 
fairly steady injection rate and reasonable length of pipe for 
mixing before low temperature is reached will, however, 
permit excellent operation to be realized except in unusual 
situations. 

A horizontal tube bundle cooler often presents a problem. 
Glycol will frequently separate from the gas stream at the 
cooler inlet, flowing on through a few of the tubes, com- 
monly near the bottom. Although a 40 F dewpoint depres- 
sion will usually be realized due to glycol contact with the 
gas at high circulation rate and the elevated contact tem- 
perature, this depression is often inadequate to prevent 
water condensation and hydrate formation in most of the 
tubes. Typical operation resulting from this is adequate 
initial cooling, followed by gradually rising cooler exit 
gas temperature, stabilizing at a value considerably higher 
than needed for design operation. In addition to reducing 
heat transfer, hydrates formed in the cooler often cause 
trouble by getting into downstream equipment. 

To correct or avoid such hydrate problems, it is necessary 
to secure good glycol distribution in the exchanger or to 
realize sufficient dewpoint depression to prevent water 
formation. Satisfactory glycol distribution in the exchanger 
is seldom realized. 

To effect appreciable dewpoint depression in some sys- 
tems, it is desirable to inject glycol at one point, remove the 
solution, and inject a new lean solution. At very low operat- 
ing temperatures it’s necessary to avoid freezing by main- 
taining a solution with sufficient water in the glycol. Pure 
glycol freezes above 0 F; a water-glycol solution can be 
cooled well below that point. 

Protection against low atmospheric temperatures is 
necessary in northern areas. Here particularly, it is best to 
realize a constant dilution throughout the operation. This is 
difficult, though. Also, there is little temperature difference 
between the boiling points of rich and lean solutions. If a 
high water content solution is allowed to build up in the 
system, a small temperature rise will generally overload the 
still, causing loss of gylcol. Sidestream regeneration has been 
used satisfactorily. 

Glycol is partially soluble in hydrocarbons. A definite 
loss will thus occur when contact is made with distillate or 
gasoline. The loss is not very significant in lighter liquids, 
usually less than 0.5 gal per 100 bbl. It will be considerably 
higher if the distillate has a heavy end content. Solubility is 
particularly high in liquids such as benzene. 

If heavy ends are to come in contact with glycol, it is wise 
to determine solubility by laboratory tests, to see if losses 
would be excessive. In making an analysis, it should be kept 
in mind that losses will exceed that due to solution . . . sep- 
aration will not be completely effective in commercial 
operation. 

It is frequently practical to separate heavy ends from the 
gas stream and by-pass them around the glycol injection and 
recovery system. Sumps and return facilities for product 
tanks where glycol content may be appreciable are often 
worthwhile . . . considerable recovery is possible from tanks 
where relatively long residence time effects thorough separa- 
tion of entrained glycol. Solubility decreases with tempera- 
ture, but at low temperatures an emulsion may form that 
will prevent effective separation. 

Which glycol should be used? Ethylene glycol is less solu- 
ble in hydrocarbons than either diethylene or triethylene 
glycol, the last named being the most soluble. The ethylene 
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glycol is thus preferred in injection systems, One disadvan- 
tage is, though, the special still requirement which must be 
incorporated to prevent excessive loss of the more volatile 
ethylene glycol from the system. 

Other operating problems. It is not possible to contact a 
final product (liquid) with glycol that has contacted high- 
pressure gas. The glycol will contain enough gas in solution 
to increase product vapor pressure. Also, quite peculiar 
emulsions have been observed, forming particularly at low 
temperatures, For example, glycol dumped from a cold 
high-pressure separator into a distillate-containing vessel 
has been found to pass across the top of the vessel, “float- 
ing” on the lighter distillate. 

Salt precipitation is often a serious problem. Solubility of 
salt decreases with increasing temperature in a glycol sys- 
tem and will cake out in heater tubes and exchanger bundles, 
reducing heat transfer or causing overheating in a fired 
system. Thorough removal of salt water from the process 
stream is necessary to minimize operating difficulties. 


High Dewpoint Depression 

Special facilities are required to attain the degree of 
water removal needed for operation at extremely low tem- 
perature. Operation of turbo-expander at low temperature 
is one example of when a minimum amount of water must 
be in the gas stream. 

Glycol injection with controlled composition of the 
glycol-water solution is limited to about —40 F, while glycol 
absorption is usually limited to above 0 F. With a low gas 
velocity, high dewpoint depression is possible with dry 
desiccant, but when towers are switched an appreciable 
amount of water usually leaves the unit. 

Two dehydration units can be used in series to provide 
the water removal required. Two desiccant beds can be 
placed in series or glycol dehydration used as the first step, 
to remove the bulk of the water prior to the desiccant bed. 
Satisfactory operation down to a —200 F dewpoint is pos- 
sible in this manner. 

Special attention must be paid to the manner in which 
towers are switched to reduce to a minimum the flow of wet 
gas from a vessel when it is placed onstream. Also, it is 
necessary to remove components such as hydrogen sulfide 
and carbon dioxide prior to operating at low temperatures 


Heat Reduces Hydrate Problems 


Heat is sometimes used to prevent hydrate trouble, for 
example, in short transmission lines. Primary disadvantage 
is that heat is soon dissipated from a pipeline and is there- 
fore not effective for long runs. Fuel is expensive, And, if 
free water is separated at an elevated temperature the gas 
will contain an excessive amount of water. 

Heating facilities at the inlet of a plant often are good 
protection against cold weather operating problems. 
Hydrates can be avoided in a glycol injection system, or in 
a dry desiccant plant where a pressure drop is taken at the 
entrance to provide motive power for the regeneration gas. 


Dehydration of Liquids 

Stripping with gas is generally the most economical 
method for drying liquids when continuous service equip- 
ment is justified over intermittent. Use of gas to remove 
water from absorption oil at low pressure in a stripping still 
is a typical example ...a very small amount of gas is re- 
quired since the gas will hold considerable water at low 
pressure. 

One of the most important steps in dehydrating liquids 
is removal of free water. Free water in a wet liquid charged 
to a dehydrating facility would otherwise be removed prefer- 
entially, before the water in solution. Thorough filtering is 
usually justified, to reduce dehydrating equipment required 
and the cost of operation. It is not unusual for a filtering 
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in standard stainless steels 
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EXPECTED SERVICE LIFE OF TYPE 304 STAINLESS TUBING 
UNDER CORROSIVE CONDITIONS (80% OF ORIGINAL THICKNESS) 





CURMET AVERAGE 15.4 














AVERAGE 
CONVENTIONAL 
PROCESSING 


Tests by three CurmeT customers* confirm the findings of Curtiss-Wright’s own 
Metals Processing Division laboratories: CurmeT extrusion imparts substantially 
greater corrosion resistance to stainless steel alloys. 

For the results shown graphically above, test samples of conventionally wrought 
and CurmeT extruded material were subjected to the standard boiling nitric acid 
(Huey) test in accordance with ASTM specification A-262. 

The tests were made in relation to requirements for nuclear power installations of 
tubing and fittings. The increased service life that can be expected with CurmeT 
processed stainless is attributed to a homogeneous micro-structure not attained by 
other methods of conversion. It is achieved at no sacrifice in tensile strength, 
ductility, impact strength or other property affecting performance of the product. 


*Names on request 


FOR FULL INFORMATION, WRITE TO: 


METALS PROCESSING DIVISION CURTISS-WRIGHT CORPORATION 
760 Northland Avenue Buffalo 15, New York 
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(coalescing) system to reduce water content of a stream by 
half. 

A gas stripping system, used for water removal from a 
light hydrocarbon, is shown in Fig. 46. Cooling overhead 
removes water which has been stripped from the liquid. 
Loss of product is avoided and there is no contamination 
since no foreign gas is introduced. Use of a side stream heat 
exchanger as shown is generally practical to recover heat 
from the bottoms. It could not be used, of course, if the liquid 
to be dehydrated were nearly a pure component... there 
would be but little temperature difference across the column. 


Liquid drying by adsorption is shown in Fig. 47. Such 
dry desiccant systems have found wide use for drying LPG 
flowed from underground storage. Filters can be provided 
in the bottom of the contactors, as shown, to remove free 
water. A small stream of dehydrated product is heated and 
passed through the bed not in use for removal of water 
Several schemes have been used for vessel location in the 
system and for control of liquid dehydrators. 

Next Month in Modern Gasoline Plants: “Gas and Water 
Treating” will be described and discussed by author Dave 
Vondy. 





New Sulfur Removwval-Recovery Process 


“A more efficient process that costs less to build and 
operate” for removal and recovery of sulfur in natural 
gas was described by Laurance S. Reid and F. Mark Town- 
send of Oklahoma University’s School of Chemical Engi- 
neering, at the NGAA’s Rocky Mountain Regional Meeting, 
on September 18. 

Dubbed the “Townsend Process,” because of the reaction 
mechanism 2H,S + SO, — 3S + 2H,O discovered by Dr. 
Townsend, the process provides for the simultaneous sweet- 
ening of sour gas and conversion of the H,S to water and 
elemental sulfur. Licensed by the authors to Hudson Engi- 
neering Corporation, it is claimed to be “insensitive to car- 
bon dioxide in the process stream, provides for effective 
dehydration of residue gas, adaptable to a wide range of 
H.S concentration in the gas stream, and with recovery 
efficiency that may exceed 95 percent. 

Reaction occurs in the lower portion of a combination 
reactor-absorber tower. Catalyst and reaction medium is 
either tri or diethylene glycol, concentration of which is 
maintained sufficiently high to absorb water formed by the 
reaction. Sulfur dioxide is kept in some excess to minimize 
SO, formation; since SO, is readily soluble in glycol solu- 
tion, SO,-free glycol is used to recover the excess from the 
residue gas stream. Sulfur is essentially insoluble in glycol, 
hence is recovered by settling reactor “bottoms.” 

The diagram shown is for treating sour pipeline gas. 

A limited number of copies of the paper are available from Natural 
Gasoline Association of America, 421 Kennedy Building, Tulsa 3, Okla- 


homa. Full description and cost data are programmed for later publica- 
tion in The Refining Engineer 
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Townsend Sulfur Recovery Process as applied to sweetening of 
pipeline gas, with subsequent recovery of elemental sulfur 


However, the authors claim that the process can be effec 
tively used in a modified form to process acid gas from an 
amine plant, for sulfur recovery. 

Cost and operating studies are still in the early stages 
Expectations are, however, that the Townsend Process 
should be quite competitive in all respects, according to 
Reid and Townsend. Full evaluation of economic aspects 
in a pilot plant or semi-commercial unit is planned for 
the near future. 
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Maintenance Turnaround Planning Pays Off 


Small refineries are not usually 
equipped with specific planning staffs 
to guide the work of maintenance turn- 
arounds, even for major process units. 
Regardless, Turnaround Maintenance 
Planning can be accomplished, with 
good results. Case in point: Sinclair 
Refining Company’s 25,000 bbl per day 
refinery at Sinclair, Wyoming. 

Built up during a 15-year period, the 
system used is both efficient and prac- 
tical, according to George M. Allen, 
speaking at the WPRA’s Rocky Moun- 
tain Regional Meeting on September 
25, at Casper, Wyoming. “It compares 
favorably,” he said “with specific plan- 
ning group practice, through compari- 
son of downtime and hours onstream.” 

Planning has to be good. About 250 
miles from a major supply point and 
available skilled labor, the refinery is 
forced to maintain its own supplies and 
equipment, as well as do the work with 
its own forces. Specialties, such as re- 
generator lining or repair of electri- 
cal generating facilities are contracted 
out, but the keynote is on use of the 
refinery’s own maintenance force. This 
provides all skilled workers...a 
limited local labor market gives only 
unskilled help of temporary nature. 

Turnaround maintenance consists of 
repairs to a 10,000 bbl per day fluid 
catalytic cracking unit, its stabilization 
and alkylation units, two 100,000 Ib 
per hr 600# boilers, auxiliary water 
treating facilities, and all electrical fa- 
cilities. 

Shutdowns are scheduled for once a 
year, with about two weeks set aside 
for simultaneous repair of the units 
Shutdown is tentatively set for the first 
two weeks of May, adjusted as the time 
approaches for inventory situation, ma- 
terials and manpower availability, etc. 

¥ .cnaround planning is a year- 
arou.d, every-day effort divided into 
three basic stages ... pre-preplanning, 
preplanning and the actual turnaround. 
Mechanics of planning is a joint opera- 
tion with management directing all 
supporting departments. 


Pre-preplanning starts just as soon as 
inspection and maintenance reports are 
available from the last turnaround. A 
management meeting... attended by 
plant managers and staff representa- 
tives from operating, engineering and 
mechanical departments . . . reviews the 
Condensed from “Maintenance Turnaround 
Planning,” by George M. Allen, Sinclar Refin- 
ing Company, Sinclair, Wyoming. Presented to 
Western Petroleum Refiners Association's Rocky 


Mountain meeting, Casper, Wyoming, Septem- 
ber 25, 1958. 
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last turnaround, forecasting what parts 
of each unit may need major attention 
on the next or even later turnarounds. 
This tentative schedule, based on 
known wear rates, line section analysis, 
operations studies and foremen’s rec- 
ommendations, is a guide for further 
study by individual departments. 

Until start of second-stage planning, 
notes are kept at the units on what will 
require attention. These notes are log- 
ged, also given to the mechanical de- 
partment at daily morning meetings. 
Work is thus scheduled for either the 
turnaround or to be done during day- 
to-day operations. The notes, plus work 
decided on during and subsequent to 
the pre-preplanning meeting make up 
the skeleton outline for the preplanning 
step. 

About 30 days before turnaround, 
the skeleton outline is reviewed, 
brought up to date, and turned over to 
the mechanical department. Work lists 
are made for each unit, subdivided 
into sections of the unit, then sub- 
divided into sections of the unit, then 
subdivided again into individual jobs. 
The lists are extensive . . . including de- 
tails such as safety notes, blinding 
schedules, manway schedules, work to 
be done by operators, technical men, 
individual mechanical crafts, materials 
requirements and where located, ref- 
erences to drawings, reports, etc. 

Operating unit supervisors play a big 
part at this point, noting jobs to be 
done, notifying maintenance people on 
practical difficulties, and determining 
relative importance so that some jobs 
might be deferred until later date. 

Preplanning begins at this point. The 
Master Plan is consolidated, and a 
meeting held with attendance includ- 
ing all people in charge of or affected 
by the turnaround. Work lists are re- 
viewed, assignments made, and ques- 
tions answered. Joint responsibility still 
prevails, but actual work comes under 
jurisdiction of the resident engineer and 
master mechanic, who coordinate staff 
and line functions and generally keep 
the ball rolling toward turnaround. 

These steps are then taken: 
«Mechanical forces are enlarged by 
reducing operating men to a minimum, 
transferring them to mechanical labor. 
Student mechanics are set up to Class 
A mechanics. All mechanical em- 
ployees possible are assigned turn- 
around work. No vacations or leaves 
are granted for the two weeks before, 
during and two weeks after scheduled 
shutdown. 


¢ Equipment and tools are put in good 
condition and moved to the units be- 
fore shutdown, to the immediate vici- 
nity of the work where possible. Rig- 
ging, scaffolding, welders, hoists, etc. 
are distributed to the units and set up 
several weeks in advance where inter- 
ference with operations will not occur. 


* Replacement equipment is spotted at 
or close to point of installation when 
it is reconditioned and ready for serv- 
ice. 

Equipment such as exchanger 
bundles, slide valves, large valves, pip- 
ing sections, etc., are installed as whole 
units where feasible. Spare units are 
therefore carried for all items with high 
wear rates. Displaced equipment is re- 
conditioned between turnarounds. 
Work is standardized to a high degree, 
even to the extent of assigning men to 
the same tasks for each turnaround, 
to enhance fast and correct installa- 
tions. 


Replacement materials, such as val- 
ves, fittings, pipe, wear pads, plates, are 
all spotted as close as possible to known 
points of use. Sizes and types are 
scheduled, and it’s a craft supervisor’s 
job to have the materials needed at job 
site before shutdown. 


¢All elevator movements possible in 
the eight-floor freight-passenger unit 
at the 13-story cat cracker are made in 
advance of shutdown, to minimize 
bottlenecks. 

Final preplanning meetings are held 
about a week before shutdown to check 
all work lists and sequence of perfor- 
mance. Feeding overtime workers, 
time tables, craft problems, work hours 
and bottlenecks are all considered. 


Summing up, Allen said that actual 
planning work has been standardized 
to the point of being routine. One of 
the prime values, he stated, is that the 
master mechanic is freed from minor 
decisions and can devote his thinking 
to overall coordination. 


With the complete, “everybody’s re- 
sponsibility” concept used for turn- 
around planning at the refinery, full- 
year, uninterrupted unit operation is 
better assured, according to Allen. 
Further benefits cited are closer co- 
operation between operating and 
mechanical departments, better team- 
work among various crafts, easing of 
problems in materials and equipment 
supply, and necessary accumulation of 
data that leads to still better turn- 
arounds in the future. 
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The time is past when a petroleum, chemical or 
petrochemical plant could be built to meet 
immediate needs. In this fast-moving field it must 
be designed and built with an eye to tomorrow. 
Flexible interpretation of plant design and broad 
experience in building for the future are important 
intangibles included in Procon service. That is why a 
Procon-built plant performs well today and yet can be 
ai )y readily adapted to the changing demands of tomorrow. 
® 


PROCON Peon’ 


i111 MT. PROSPECT ROAD. DES PLAINES. ILLINOIS. U.S.A 


PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. W Cc. 2. ENGLANO 
PROCON INTERNATIONAL &.A., SANTIAGO OF CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


THE REFINING ENGINEER, October, 1958 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





PARAFLOW-BLENDED OILS FLOW AT SUB-ZERO TEMPERATURES / 


Ice and blizzard winds— even at temperatures as low as those in sub-zero polar climates — 

can not stop Paraflow"-blended oils from flowing. Paraflow-blended oils guarantee 

instant lubrication when the engine is started . . . provide smooth, efficient flow, 

give higher rates of circulation to all engine parts during crucial warm-up periods. 

Paraflow is economical; it avoids severe, harmful dewaxing, and just 1% 

can lower an oil’s pour point as much as 60°! 

Enjay has developed the only complete line of high quality additives (Paramins®). . : ; 

T t the most exacting lubrication specifications, insist on Enjay Paramins. Pioneer in Petrochemicals 
o mee g Pp , jay ns 

ENJAY COMPANY, INC., 15 West 5Sist St., New York 19, N. Y. - Akron + Boston + Charlotte - Chicago - Detroit - Los Angeles - New Orleans - Tulsa 
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150-800 POUNDS SERVICE 
2000 POUNDS COLD, W.O.G. 
SIZES 4%” THRU 2” 





13% Chrome stain 
less steel. A special 
high melting point 
f : alloy yoke nut assures 
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13% Chrome stain 
less steel of approxi 
mately 500 Brinell for 
longer wear 


Knobs provide a sure grip for 
easy opening and closing 


4 STUFFING ; 
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Extra deep for longer 
life of packing. Stain 
less steel packing gland 
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rosion resistance 
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— ae 13% Chrome stainless 
Stainless steel, spiral = ' So a 
ned Unocal ter f | HHI) equivalent for stubborn 
high temperature and ¥ . 33 : f | resistance to seat wear. 


high pressure services 


Seating surfaces are precision machined 

to close tolerances for drop tight opera- 
Forged materials are uniform in tion. Rigid inspecti ek ~n d _ 
Structure, fine grained, and free _— aGPS EPCCUOR Cr SemeRS paces 
from porosity. Hexagon ends for is followed, after assembly, by final 
easy installation pressure tests of body and seats. 


qa FORGED STEEL BODY 


*Trade mark of Union Carbide Chemicals Co. Address Dept. 24A-FRE. 


HENRY VOGT MACHINE COMPANY, Louisville, 


SALES OFFICES: New York, Chicogo, Cleveland, Dollies, 
Camden, N.J., St. Lowis, Charleston, W. Vo., Cincinneti. 


FORGED STEEL 


VALVES 
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This procedure will help you on... 


Preventive Maintenance of 


Absorption Refrigeration Units 


Dr. William H. Balka 


Consulting Engineer 
Dallas, Texaz 











ABSORPTION REFRIGERATION is 
coming into increasing importance for 
providing higher tonnages of cooling 
and refrigeration in the process indus- 
tries. Provided here is an outline of 
check points for maintenance of these 
units and tips on how a preventive 
maintenance program can ho estab- 
lished. 











Principles of Operation 
Understanding of the equipment and 
Condenser its functions is, of course, the first step 
Water In in establishing a preventive mainte- 
nance schedule. The absorption ma- 
chine illustrated has no moving parts 
other than the evaporator and solution 
pumps. It uses 12 psig steam, requiring 
about 20 Ib per ton of refrigeration, 
chills water to 40 F. 
The basic absorption cycle is based 
primarily on two principles: 








1. It requires a solution (lithium 
bromide or other) with ability to absorb 


Solution Pumps Evaporate water vapor. 


2. Water will boil or flash cool itself 
at low temperatures when subjected 


SCHEMATIC FLOW PLAN FOR AUTOMATIC ABSORPTION REFRIGERATION UNIT. : . toa high vacuum. 
Courtesy Carrier Corporation 





These two principles are used in the 
absorption machine to obtain refrig- 
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How to Determine Drainage Frequency 


Recirculation Rate 

Windage loss = 1 % recirc. rate 
Evaporation loss = 4% recirc. rate 
Max. Permiss. cycles of concentration 


Capacity of 
Required: 


100 gpm 
1 gpm 
4 gpm 


3 
= 10,000 gal. 


Circuit 


Frequency of draining or maximum hours of operation before 
draining the circuit. 


Solution: 


( ! 
lee 
Q: ( ‘ 


2.3 


Time in Hours = ——— wall 


Where Q, 
Q. 


60 
= Capacity of circuit in gallons 
= Windage loss. .. .. 


Q, = Make-up water = evaporation loss 


C 
Therefore: 


+ windage loss 
= Permissible cycles of concentration 


ime in Hours = 


Then Time in Hours 60 


eration in a shell maintained at a high 
vacuum. A portion of the water flashes 
and thereby cools the balance of the 
water. Water vapors are then absorbed 
by the absorbing agent. 

The lower shell, called the absorber 
shell, contains the absorber and evap- 
orator. The upper shell, referred to as 
the generator shell, contains the gen- 
erator and condenser. Evaporator water 
is pumped from the evaporator bottom 
and sprayed over the chilled water tube 
bundle. The water is cooled by flashing 
of the evaporator water on the outside 
of the tubes, 

The water vapor formed in the evap- 
orator is absorbed by the solution be- 
ing sprayed in the absorber. The ab- 
sorber pump moves solution from the 
bottom of the absorber to the solution 
spray header. Weak solution is pumped 
through the heat exchanger where 
steam inside the generator tube bundle 
concentrates the solution by boiling off 
water absorbed in the lower shell. Con- 
centrated solution returns through the 
heat exchanger to the absorber. 

Condenser water first goes through 
the absorber coil where it picks up heat 
of dilution, then goes to the condenser 
where it picks up heat of condensation. 
Water vapor boiled off in the generator 
is condensed in the condenser and the 
condensate returns to the evaporator. 


Maintenance Schedules 
The tabulated outline and other simi- 
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23,000 log 2 


60 
- 
23,000 log — 
60 
= 115 hours. 
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SEVERE LINE TESTS 
PROVE 


CARBIDE 
COATED 
CYCLONES 


SUCCESSFULLY COMBAT 
HIGH TEMPERATURE 
EROSION 





Carbide Coating is a fused lining 
of carbide applied to the inside 
surfaces of Cyclones and pipe by 
precise automatic process. The 
dense carbide overlay effectively 
resists erosion at cracking tem- 
peratures. Carbide Coating also 
permits cyclone design improve- 
ment for more capacity and 
greater efficiency. Write or phone 
for full details. 


Bi-METAL 


PRODUCTS CO. 


7306 Bessemer °* Cleveland 27, Oh 
BRoadway 1-1772 


INC. 


1958 
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lar types have been used by the writer 
in refineries, gasoline, petrochemical 
and power plants. Many variations may 
be used, set up in accordance with the 
user’s specific needs. As indicated, 
monthly, quarterly, semi-annual and 
annual checks are suggested for com- 
ponents. Only during the annual check 
does the shutdown have to be com- 
plete, barring emergencies. 

Firms who may maintain only a 
small maintenance crew or a crew that 
may be inexperienced with this type of 
equipment may find it advantageous 
to use the available “planned main 
tenance” which may be worked up for 
each installation by manufacturers. 


Water Scaling Prevention 

We will not go into the actual chemi- 
cal treatment of water as such, but 
rather into the draining and bleed-off 
methods to prevent scaling and corro- 
sion in the cooling water system. Rea- 
sonably clean water is most important 
in all processes, otherwise it can do un- 
told damage. 

As water passes through a cooling 
tower or spray pond, dissolved solids 
in the water become concentrated. The 
evaporated water must be replaced by 
make-up water. For quick estimation, 
quantity of water lost by evaporation is 
about one percent of the recirculation 


e LONGER LIFE 
e LESS WEAR 
e LOWER MAINTENANCE 


REDUCE REPLACEMENTS, 
maintenance and 

shut downs due to 
erosive deterioration 
and warpage. 


Division of the 
AMERICAN ALLOY CORPORATION 
Cleveland 5, Ohio 
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NOW greater economy 
LENAPE A.S.A. FLANGE Plus 
_ 
ss a 
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LOW COST WELD END EXTENSION 


For many pressure vessel requirements, progressive designers are 
specifying economical Lenape flanges and seamless weld end extensions 
in place of more costly long welding necks in I.D. sizes from 16” to 24”. 


Check these distinct advantages: 


LENAPE FLANGES OFFER: 
e Full I.D. opening for easier access and replacement of vessel 
internals. 
e Wall thickness equivalent to more expensive Seamless Weld- 
ing Necks. 
e Special facings in solid material. 
e Positive flange cost economy. 


LENAPE SEAMLESS EXTENSIONS OFFER: 


e Full I.D. opening free from constrictions imposed by pipe. 

e Heavier walls than either pipe or rolled plate—greater corrosion 
and pressure resistance. 

e No axial seam to be radiographed. 

e Inherent reinforcement. 


IN COMBINATION: 
e Economy in lengths beyond 12” overall as compared to Seamless 
Welding Necks. 
e Joining weld is X-rayable, in contrast to a slip-on flange. 
e Extension may first be welded to vessel, then flange welded to 
extension without refacing the flange. 


Write today for detailed specifications. 


LENAPE- 


PRESSURE 
VESSEL 
CONNECTIONS 


See ovr standard line of pressure vessel connections on 
pages 1128-1129 in the 1958 Chemical Engineering Catalog. 


LENAPE HYDRAULIC PRESSING & FORGING CO. 


DEPT. 106 WEST CHESTER, PA. 
RED MAN @ PRODUCTS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 








rate per 10 F temperature drop 
through the tower. 

Windage or drift loss (loss of fine 
droplets of water entrained by circu- 
lating air) tends to limit, however, the 
degree of concentration. The higher 
the windage loss, the lower the degree 
of concentration, Reversed, the lower 
the windage loss, the higher the degree 
of concentration. The following may 
be taken as typical windage losses 
based on the rate of circulation. 


Spray ponds = 1.0t0 5.0% 
Atmospheric cooling 
towers = 0.3 to 1.0% 


Mechanical draft 


towers 0.1 t0 0.3% 


Evaporative 


condensers = 0.0 to 0.1% 


In most cases windage losses should 
be estimated, since rigorous calcula- 
tion is difficult. When there is doubt 
concerning what windage loss value to 
use, select a low value to be conserva- 
tive. On applications where scaling is 
a serious problem, assume that there is 
no windage loss; it is better to select 
too low a value than too high a value 
for windage loss. 

Where water has an excessive degree 
of oversaturation of scale-forming min- 
erals, it is necessary to control the 
cycles of concentration within fixed 
limits. Where the natural windage loss 
fails to limit the cycles of concentra- 
tion, it is necessary to supplement the 
windage loss by means of blow-down 
or bleed-off. The bleed-off should take 
the form of a continuous bleed of water 
from the system. Amount of bleed-off 
required depends upon the character of 
the water and temperature conditions 
encountered in the heat exchanger. 


How to Calculate Drainage 
Frequency 

Continuous bleed-off is preferred 
over periodic draining of the recirculat- 
ing water circuit. However, there may 
be instances where periodic draining is 
more practical, especially where bleed- 
off is so smail that orifices or valve 
openings become plugged with dirt or 
other matter. On page C-33 is an ex- 
ample of how to determine the drain- 
age frequency of a system. 

This particular circuit, therefore, 
needs to be completely drained after 
each 115 hours of operation if the per- 
missible cycles of concentration are not 
to be exceeded. 

It should again be emphasized that 
continuous bleed-off is to be preferred 
over periodic draining. In either case, 
total water requirements are about 
equal. The method to be used will de- 
pend upon the ease with which bleed- 
off can be controlled. xk 
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Absorption Refrigeration Units. _ 


Inspection Frequency 


Monthly Quarterly Semi-Annual Annual* 


Absorber, inspect including condenser tubes. 


Controls 
Preasuretrol, check and adjust 


Tee Restrictor, check and adjust 


High level cut-out, check and adjust 

Purge level control, check for proper operation and clean probes. 
Control point adjuster, clean and adjust 

Low Temperature cut-out, check and adjust 

Strong solution thermometer, check and elie 

Vapor condensate thermometer, check and adjust 


Filters, Strainers, Traps, etc. 
Clean steam condensate trap 


Clean steam strainer 
Clean purge filter and filter line 
Clean cooling tower water pump suction strainer 


Switches and Relays 


Manual purge switch, check for correct operation 
Control relay, check for correct operation 
Start-stop switch, check for correct operation 


Start-stop switch, replace lights as required 


Seal Checks 
Check for seal leakage: Generator, absorber and evaporator pumps 


Perform a standing seal water check for loss of seal water 


Clean and flush seal water tank, lines and seal chamber 


Remove and clean purge tank and purge sight glass 


Pumps 
Lubricate pump motors, (1) 2 solution pumps, (2) Evaporator pump 


Valves 
Ball check valve in evaporator water to seal tank, check operation 


Capacity control valve, check and adjust 
Capacity control valve linkage, lubricate 
Valve diaphragms, inspect and replace if necessary 


Solution and water tests 
Check concentration of solution 


Check evaporator water at correct solution concentration for spillover 
Establish proper quantities of solution wnt water 

Perform an operation test for vacuum leaks 

Perform a standing vacuum test 

Test machine for leaks under pressure 

Inspect spray nozzles, (1) evaporator, (2) solution 

Protective painting as required 


Miscellaneous additions depending on specific installation as required 


*With complete plant shutdown 
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READY TO BUNDLE into heat exchangers for chemical and petroleum 


service, tubes and other standard components are kept fully stocked for 
assembly-line production at Kellogg’s fabricating shops in 

Jersey City. Whatever your requirements, Kellogg assures strict 
conformance to the highest engineering and fabricating 

standards. For prompt deliveries plus engineering excellence at 
optimum cost, call Kellogg’s Fabricated Products Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corp 
Soctete Kellogg, Parts e Companhia Kellogg Brastletra, Rio de Janetro e Compani 














This report gives guides to better processing and quality... 


WHAT CHEMISTS HAVE 
LEARNED ABOUT ASPHALT 


Dr. R. N. Traxler 


Supervisor, Asphalt Research 


J. W. Romberg 
Research Project Engineer 
Texaco Research and Technical Department 

Port Neches, Texas 


FOR A LONG TIME it was common practice to speak of 
asphalts as mixtures of hydrocarbons of widely varying 
molecular weights. But, from studies made in recent years, it 
has become evident that a high percentage of the molecules 
in asphalt contain elements other than carbon and hydro- 
gen, and that we are dealing with an extremely complicated 
aggregation of organic compounds. Thus far we have arrived 
only at the point of attempting to isolate and identify chemi- 
cal types. 

Bulk of the evidence now available indicates that a full 
understanding of the chemical composition will not be easily 
and quickly obtained. We know, however, that fractions of 
about the same average molecular weight, obtained from 
various asphalts, may have greatly different viscosities, 
which indicate completely dissimilar compositions. 

Half a century ago Clifford Richardson in his book “The 
Modern Asphalt Pavement” discussed his concept of the 
composition of asphalt. He mentioned the straight and 
branched chain hydrocarbons as well as the saturated and 
unsaturated cyclic hydrocarbons, but not ring structures 
with long side chains. Richardson recognized the presence 
of sulfur, nitrogen and oxygen compounds in asphalt but 
erroneously considered them of little importance. 

The theory that highly condensed aromatic rings probably 
predominate in asphalts now appears to be unsound. The 
molecular carbon to hydrogen ratios recently reported are 
not high enough for the molecular weights found to support 
that theory. For example, decacylene (C,, H,,) has a mole- 
cular weight of 450 and a C/H of 2.0, but asphaltenes have 
a C/H of 1.0 or less and molecular weights of the order of 
2500 to 5000. Also, it should be noted that polycyclic com- 
pounds such as picene are insoluble in solvents commonly 
used for asphalts. Thus, the presence of highly condensed 
aromatic rings in asphalt in appreciable quantity seems un- 
likely. 

Carbon in aromatic ring structures has been found by 
infrared analysis in most asphaltic fractions. Amount of 
such carbon is greatest in heavier fractions of the asphalt. 
Naphthenic rings have been found especially in the lower 
molecular weight fractions. 
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Polymethylene chains appear to be present in fairly large 
quantities, but length does not vary as much as One might 
suppose. Chains up to 13 methylene units have been re- 
ported. Chains are generally longer in straight-run asphalts 
and shorter in cracked or air blown asphalts. Number of 
CH, groups found indicates some chain branching. Alkyl! 
chains are probably present both as side chains with CH 
terminals and as linking units in spatial configuration such 
as diphenyl ethane. 


Fractionation of Asphalt 

A number of procedures have been proposed for the frac 
tionation of asphalts. One of the more recent and practical 
involves the precipitation of the higher molecular weight 
materials or “asphaltics” by hot 1-butanol. The butanol- 
soluble oils are then fractionated by means of cold acetone 
which dissolves the “cyclic” compounds and precipitates the 
“saturated” or “paraffinic” materials. This procedure has 
been called Component Analyses. The amounts of the 
three components thus obtained give a considerable insight 
into the general chemical composition of an asphalt, which 
in turn influences its colloidal, rheological and other physi 
cal properties. These relations have been discussed re- 
cently.” ° 

O’Donnell’s pioneering work* did much to stimulate 
fundamental research on the composition of asphalt. He 
used molecular distillation to obtain a fractionation on the 
basis of molecule size and silica gel chromatography to 
separate resins, saturated compounds and aromatics. Wax 
content was determined by solvent dewaxing the saturates 
fraction which is predominately a naphthenic oil. Long- 
chain paraffins were separated by the formation of urea- 
complexes. Alumina chromatography was used to isolate 
monocyclic aromatics and thermal diffusion to segregate 
naphtenes on the basis of the number of rings present 


100% AROMATIC C 


SOL (OIL) 
a 


GEL (O1L)@ @ SOL-GEL(OIL) 





B. 00% CHs & CHa 100% OTHER ¢ & 


Average percentage for the three types of asphalt oll 
fractions. 
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“TWO YEARS OPERATION— 
AND WE HAVEN'T HAD A CONSOTROL 
OFF THE PANEL YET” 


Not only by their unvarying dependability of control, but also 
through unusual economy of maintenance, Foxboro Consotrol Record- 
ing Control Stations have proved a profitable investment for Sun 
Oil Company at Marcus Hook, Penna. 


Nearly two years ago, 129 Consotrol instruments were installed as 
complete instrumentation for the control rooms of the ammonia plant 
and the Houdriflow catalytic cracking unit in this modern Sun Oil 
refinery. In continuous operation ever since, not a single Consotrol 
Recorder or Controller has yet needed recalibration or realignment! 


Add to this the fact that Consotrol Recorders need replacement of 
their full-scale, 4-inch strip charts as infrequently as once a month — 
re-inking only twice a year — and it’s easy to understand why Sun 
Oil men at Marcus Hook are more than satisfied with Consotrol 
equipment. 
Each Consotrol Control Station consists of a Recorder Get the full story of these ultra-dependable Recording-Conirollers 
with M/58 Controller integrally mounted at rear. before you design your next control system. Write for Consotrol 
Complete station pulls out from front of panel, as Bulletin 13-18. The Foxboro Company, 6410 Neponset Avenue, 
shown above. Foxboro, Massachusetts. *Reg. U. S. Pat. Off. 
SHOWN OPPOSITE is part of graphic control panel 


for cracking unit at Sun Oil Company, Marcus Hook, 
Penna. Complete panel instrumentation was supplied FOXBORO Cc Oo NSOTROL 
by Foxboro. INSTRUMENTS 

















Types of Carbon Compounds in Asphalts 

The following data by the authors? show the amounts of 
various carbon linkages found in the three components from 
a particular air blown asphalt. 


Weight Per cent Carbon as 


Aromatic 
Rings CH, (Chains) CH, (Terminals) 


Asphaltics 60 26 10 
Cyclics 27 27 12 
Paraffinics 2! 40 13 
Murphy® used the Waterman Analysis to determine the 
percentage of carbon atoms present as paraffins, naph- 
thenes and aromatics in the oily fraction (malthenes or 
petrolenes) of asphalt. This analysis is made by measuring 
specific refraction before and after hydrogenation. His data 
follows: 


Malthenes 


Asphalt from which Molecular Weight percent of 
Malthenes were obtained Weight Aromatics Naphthenes Paraffins 
Straight run 293 35 51 
Straight run 448 ; 24 44 
Straight run 616 HN l 46 
Cracked 270 36 16 4s 
Cracked 344 l 52 
Cracked 350 2 47 


These data indicate that the oil fraction of asphalts con- 
sists of aromatic and naphthene rings with paraffinic side 
chains, or linkages. Oils from the cracked asphalts are low 
in naphthene rings. 


Molecular Weights 

Reported values for the molecular weights of constitutents 
of asphalts vary from about 300 to 900 for petrolenes and 
from about 700 to several thousand for asphaltenes. It 
should be remembered that these values are averages for 
fractions which may vary over fairly wide ranges. In addi- 
tion, there is considerable uncertainty in many molecular 
weight determinations. Thus, most molecular weights given 
for components of asphalts should be considered as approxi- 
mations. 


Sulfur 

Sulfur appears to be concentrated in the heavier frac- 
tions of asphalt. This is illustrated by the following data 
on low and high sulfur content asphalts. 


Asphalt A B 
Asphaht, Wt %@S ..... 063 3.34 
Asphaltics, Wt %S ... . 1.02 4.84 
Cyclicsn, Wt%H@S .....- 0.6 3.56 
Paraffinics, Wt %S ... . 048 2.31 


The asphalt B has almost one atom of sulfur for each 
molecule, and the heavier portion (asphaltics) contains 
more than one sulfur atom per molecule. 

Murphy stated® that when the sulfur content is high, the 
oxygen content is low and vice versa. Recent work indicates 
that this may not be true for all asphaltic fractions. Garner® 
reported that thiophenes were isolated from the oily frac- 
tions of asphalt, while Spielmann’ stated that thionaph- 
thenes may occur. 

O‘Donnell* found that many of the aromatic fractions of 
asphalt contain a predominance of sulfur compounds. He 
considered these to be principally substituted benzothio- 
phenes. However, even in the fractions containing an aver- 
age of more than one sulfur atom per molecule, he found 
some hydrocarbons. Sulfur probably serves as a linking ele- 
ment, but its significance in the composition of asphalt is 
not well understood. 
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Oxygen 

For many years oxygen was considered a minor constitu- 
tent of asphalt, a belief which was held even for air blown 
(oxidized) asphalts. This came about because the oxygen 
content was obtained by subtracting the sum of the per- 
centages for C, H, S and N from 100. Also, it was not recog- 
nized that a small amount of oxygen (percentage-wise 
could represent a large number of oxygen containing mole- 
cules. In some fractions of asphalt as much as 80 per cent 
of the molecules have been found to contain oxygen. 

Knotnerus* discussed chemical methods for measuring 
oxygen and applied infrared analysis to the problem. Oxygen 
was found to be present in asphalts as carbonyl, hydroxyl, 
acid and ester. No ether linkages were detected. Ester 
groups are formed by oxidizing (air blowing) asphalts at 
low temperatures. At higher temperatures (475-525F) 
oxidation results in the formation of water and the establish- 
ment of carbon to carbon linkages. Analyses obtained by 
Knotnerus follows: 


Weight Percent Oxygen as 
Material — - - 
Analyzed COOH COOR OH C=0 _ Total 


Residual oil 0.00 0.15 0.10 0.05 0.30 
Blown Residual oil 0.01 0.50 0.20 0.24 0.95 
Residual asphaltic bitumen 0.01 0.10 0.31 0.10 0.52 
Asphaltenes from 

residual bitumen 0.10 0.10 0.50 0.30 1.00 
Asphaltenes from 


blown residual! bitumen 0.25 1.15 0.30 0.15 1.85 


Nitrogen 

Ball, Latham, and Helm® conducted an extensive investi- 
gation of the nitrogen content of asphalt from which they 
concluded that most of the nitrogen in petroleum is found 
in the asphaltic fractions. The nitrogen is so firmly bound 
in these high molecular weight compounds, that upon 
pyrolysis, it remains in the coke. Some of the higher mole- 
cular weight materials (asphaltenes) contain as much as 2 
atoms of nitrogen per molecule. 

From the data which follows, Ball and his associates con- 
cluded that most of the nitrogen occurs in ring compounds. 


Nitrogen, Weight Percent 

Source Tampico Oregon Basin Wilmington 
Crude oll 0.35 0.65 
Residuum 1.20 
100 Penetration asphalt 0.50 0.64 

Oils 0.05 0.13 0.60 

resins 0.78 0.89 1.70 

asphaltenes 1.06 1.18 2.28 


It has been reported that nitrogen occurs as bases con- 
taining quinoline and pyridine rings. A ratio of 0.3 for basic 
to total nitrogen seems to be rather well established even 
for fairly narrow asphaltic fractions. 

From the above discussions concerning sulfur, oxygen 
and nitrogen it is evident that a high percentage of the mole- 
cules in asphalt contain one or all of these elements. Truly, 
it is erroneous to call asphalt a collection of high molecular 
weight hydrocarbons. 


Metals and Salts 

Vanadium occurs in considerable amounts in certain na- 
tive asphalts. The appearance of this element is almost 
universal in asphaltic materials and may be connected with 
the element’s well known catalytic activity. Several careful 
studies have been made of the vanadium compounds in 
crude oils. 

Skinner’? found that vanadium existed in Santa Maria 
Valley (California) Crude Oil as a vanadium-porphyrin 
complex which concentrated largely in the asphaltic fraction 
of the crude. He found that these compounds were stable 
to heat and chemical action. 
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IN TOWERS... 


Monel* nickel-copper alloy saves $20,000 a year in mainte- 
nance costs for a large southern refinery. Solid 7/16 inch Monel 
walls protect the stripping tower in the Unisol unit from the 
corrosive bite of 47° Baume caustic at 290° to 300°F. 


Three spots where 
refineries using 
caustics save money 
with Monel alloy 


IN BOTTOM CONES OF AGITATOR TANKS... 


Monel alloy has proved to be the most economical material to 
use for this service. In this agitator tank, at an eastern refinery, 
wax is washed free of caustic with hot water. Bottom and 
walls are Monel alloy. 


IN REGENERATOR PRE-HEATERS... 


Monel is giving years of trouble-free service. The heat ex- 
changer is exposed to contaminated caustic entering the regen- 
erator tower and to pure caustic leaving it. Shells and tubes 
are Monel alloy. 


Mone! alloy is also being used for reboiler tube bun- 
dles, hot caustic lines and caustic storage vessels. In 
petrochemical uses of caustics, Monel alloy has done 
much to upgrade product purity. 

Next time you need material to handle caustic, keep 
Mone! alloy in mind. And keep Inco’s Development 
and Research Engineers in mind, too. They'll be happy 
to give you the benefit of their wide field experience 
in solving caustic corrosion problems. ‘Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 





67 Wall Street “\, New York 5, N. Y. 
e ANCO. ew or 


INCO NICKEL ALLOYS 
NICKEL ALLOYS PERFORM BETTER LONGER 


FOR FURTHER INFORMATION ON 
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Woodle and Chandler" concluded that vanadium exists 
in a crude oil as a family of compounds covering a broad 
range of molecular weight. 

Dunning, Moore and Denekas*? from studies of adsorp- 
tion spectra, found evidence of considerable amounts of 
nickel porphyrin in petroleum extracts. Since uranium is 
frequently found associated with high carbon content 
material, it would not be surprising to find this element in 
asphaltic materials. 

Crude petroleum always contains a certain amount of 
mineral matter. Some of this is present as oil-soluble com- 
pounds, but most is in a water solution dispersed in the oil. 
Since asphalt is manufactured from the residue from the dis- 
tillation of crude oil, it contains concentrated amounts of 
the mineral matter and metal-organic compounds. 

The ash content of asphalts varies from almost zero to a 
maximum of about | per cent. Desalting the crude oil re- 
duces the mineral content of the asphalt. Analysis of petro- 
leum ash shows a high content of silicate and sulfate com- 
bined with sodium, calcium, magnesium and iron. Much of 
the iron comes from contact with steel pipes, vessels, etc. 
lraces of many other metals are found. 


Important Physical, Colloidal 
and Chemical Properties 

In the use of asphalts, the properties of most practical 
importance are: 

1. Rheological or flow, 
2. Adhesion, 
3. Durability. 

These have been thought of as physical properties and 
usually are evaluated by physical tests often of an empirical 
nature. Only since it has been realized that asphalts are 
colloidal materials has real progress been made in a study 
of these important properties. 

On the basis of colloidal classification asphalts generally 
fall into three general types.* These are: 

1. Sol type, 
2. Gel type, 
3. Intermediate or sol-gel type. 

With the sol asphalt, the high molecular weight com- 
pounds present are peptized until the system exhibits many 
of the properties of a true solution. With the gel asphalt, 
there is a scarcity of stabilizing agents with the result that 
the asphaltic micelles are poorly dispersed and tend to form 
bonds because of mutual attractions. The sol-gel type is 
intermediate between the other two types. Of course there 
are many degrees of gradation between the two extremes. 

Thus, the colloidal properties of an asphalt are dependent 
upon its chemical composition. Differences in the chemistry 
of the oil fractions of the three types of asphalt are illus- 
trated in the figure, In the triangular diagram is plotted the 
average percentage of aromatic carbon, CH, plus aliphatic 
CH, carbon, and other forms of carbon which probably 
consist largely of naphthenic rings. Although the points 
representing the three typical asphalts are closely grouped, 
it can be seen that the oil fraction from the gel asphalt is 
highest in CH, plus CH, while the oil from the sol asphalt 
is highest in aromatic carbon, The sol-gel asphalt is highest 
in other (naphthenic) carbon. 


How Chemistry Influences Manufacture 

After is has been determined what chemical properties 
are required for a particular use, these properties can be ob- 
tained by several methods. The first and probably the most 
fruitful method is selection of a suitable crude source. Many 
satisfactory asphalts are made by vacuum reduction of a 
crude oil. 

Vacuum reduction results in a removal of the lower boil- 
ing point, lower molecular weight material. The higher the 
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temperature and the lower the pressure, the higher the mole- 
cular weight of the distillate and the higher the average 
molecular weight of the residue (asphalt). 

Precipitation with a hydrocarbon such as propane or 
extraction with a selective solvent such as furfural or phenol 
is sometimes used for producing asphalts. Although similar 
in some respects, the asphalt obtained by the action of sol- 
vents does not have the same properties as that of the 
asphalt obtained from the same crude by vacuum reduc- 
tion. Vacuum distillation and solvent separation are both 
carried out primarily for the light oils obtained rather than 
for the asphalt produced. 

Thermal cracking is another process which yields as- 
phaltic material. Compared with straight run asphalts, 
cracked residua are high in aromatic content. Because of 
this high aromaticity, cracked asphalts do not mix well 
with other asphalts or with uncracked distillates. Cracked 
asphalts usually exhibit Newtonian flow and high suscept- 
ibility to temperature change, and are used for special 
purposes where these properties are required. 

Air blowing is one method of changing the properties of 
asphalts. Asphaltic residua usually are blown with air at 
about 500F. The process is an exothermic one. Most of the 
oxygen from the air goes to CO, and water vapor in the off 
gas while some is taken up by the asphalt. 

As mentioned previously, Knotnerus* found that the 
oxygen remaining in the asphalt can be accounted for by 
the formation of hydroxyl, carbonyl, acid and ester groups. 
The ester content accounts for about 60 percent of the 
oxygen taken up, and these groups are especially important 
because they link two molecules and thus form higher mole- 
cular weight material. At higher temperatures there are also 
carbon to carbon linkages developed during airblowing. 
Thus, the chemical composition and in turn the colloidal 
and physical characteristics of an asphalt can be changed 
somewhat by changing the temperature of airblowing. 

Some flexibility in the airblowing process can be obtained 
by varying the consistency of the charge stock. An asphalt 
manufactured by airblowing a low viscosity residuum will 
have different properties than an asphalt made by airblow- 
ing the same residuum which has been vacuum reduced to 
a higher viscosity. 


Summary 

The many and varied uses for asphalt depend primarily 
upon its colloidal properties which determine such important 
properties as rheological characteristics, adhesion and dura- 
bility. The colloidal properties in turn are determined by 
the chemistry of the asphalt. As more becomes known 
concerning the chemistry of asphalt it should be possible 
to define the composition required for a particular use. A 
better understanding of asphalt chemistry also will permit 
selection of the crude source and method of processing 
which will yield the type of chemical compounds required 
to give the properties resulting in best durability and service. 
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Nitric Acid via Ammonia Oxidation 
Licensed by: E. |. du Pont de Nemours & Co (Inc.) 


Data Provided by: The Fluor Corporation, Ltd. 


Thi 
DESCRIPTION: is process produces 


pure nitric acid of up to 
65%, by weight HNO). A mixture of ammonia 
vapor and clean pre-heated air, under pres- 
sure, passes through a platinum-rhodium 
gauze which catalyzes the oxidation of am- 
monia to nitric oxide (NO). Hot converter 
effluent resulting from the highly exothermic 
reaction is cooled in a series of heat recovery 
exchangers and finally in a cooler-condenser 
where some of the NO is oxidized to NO, and 
the latter absorbed in condensed water of 
reaction to form dilute nitric acid. 


Gas and condensate then go to an inter- 
nally cooled absorber where conversion of 
nitrogen oxides to nitric acid is completed. 
The concentrated acid leaving the absorber is 
finally stripped of dissolved NO, with air 
which also supplies the balance of the oxygen 
for the absorber reactions. 


The heat recovery and air compressor drive 
scheme shown is only one of several possible 
combinations. Another, for example, heats the 
tail gas to such a temperature that expansion 
in a turbine provides the total compressor 
driving energy. 

FEEDSTOCK: 
Ammonia: Purity 99.5% Min 
N. Vv. M. 0.5% Max 
Oil 5 ppm Max 
Chlorides 05 ppm Max 


PRODUCT YIELDS: 91 - 94%, depending on 


cooling water temperature. 
SERVICE FACTOR: 97 - 98% 


UTILITIES: (for particular heat and power 
recovery system shown on flow diagram) 
per ton HNO;: 


Steam, net excess for 

export (50 psig) 600 Lbs. 
Electricity 190 KWH 
Cooling Water (85°) 35 M Gal. 


CATALYST: Inventory, 4-6 troy oz. per daily 
ton capacity. Consumption, 0.006-0.0! troy 
ot. per ton HNO). 


CHEMICALS: 
NH, 0.290 - 0.297 ton/ton HNO, 
Air 137 MSCF/ton HNO, 
Condensate. 740 |lbs/ton HNO, 


OPERATING PERSONNEL: 2 men/shift 


INVESTMENT: $7,000 - $10,000 per daily ton 
capacity in units 60-300 ton/day 
MAINTENANCE: 


Labor 5800 - 8800 man-hours/year 
Materials and 
Supplies 1.5% of investment 


Petreco Bender Sweetening Process 


Licensed by: The Petrolite Corporation 
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Du Pont FOA 


ie 


2 is added to residual fuel as it's pumped into sludge-ridden tank 


$20 worth of FOA-2 saved $800 desludging job 
...and with no downtime 


A power plant serving two industrial 
laboratories burns between 1,000 and 
1,500 gallons of residual fuel, daily, from 
a 50,000-gallon tank. 

Recently, it was discovered that six 
inches of sludge had accumulated in the 
bottom of the tank. Constant temperature 
had to be maintained in the laboratories, 
so a tank-cleaning firm was called in. 
They gave a firm estimate of $800 for 


This is the powerhouse that had to maintain serv- 
ce, so that essentiol temperature control, in the 
laboratories it served, could also be maintained, 


cleaning the tank mechanically. Consid- 
erable downtime would be required. 

Looking for an alternative, the power 
superintendent decided to try using 
Du Pont Fuel Oil Additive No. 2 to break 
down the sludge. After one week of op- 
eration, during which only $20 worth of 
FOA-2 was used, no sludge could be de- 
tected. Moreover, there was no down- 
time. The tank was in use all during the 
clean-up period, Boiler room operations 
were completely trouble-free throughout 
the time the sludge was being dispersed 
and burned with the oil. 

In addition to sludge removal, preven- 
tion of sludge is an improvement FOA-2 
gives residual fuels. It is an excellent 


See the “DU PONT SHOW OF THE MONTH” on 


QUPOND 


06. u 5 rat orf 


Better Things for Better Living 
«+» through Chemistry 
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stabilizer, solubilizer, and dispersant 

Being nonmetallic, the additive burns 
with the fuel, leaving neither ash nor 
other residue. Refiners as well as their 
customers profit from the use of FOA 
because it helps to stabilize all forms of 
distillate fuel oils, as well as residual fuel 
These include blends such as catalytic 
cracked stocks combined with straight 
run products. 

Your DuPont representative can give 
you further details. Or write for a copy 
of our comprehensive 24-page FOA 
book. It contains complete technical and 
experimental data. E. I. DU PONT DENI 
MouURS & Co. (INC.), Petroleum Chemi 
cals Division, Wilmington 98, Delaware 


CBS 


Tetraethyl Lead 
and other 
Petroleum Additives 





As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to @ mercury 
switch. Basically, 
this is Magnetrol. 


LIQUID LEVEL CONTROL 


Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there's practically no 
limit to Magnetrol's use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
~—with single or multi-stage switching. 


MAGNETROL, Inc. 


4» Chicago 23, Hlinois 

















It’s also designed for analytical correlative control . . . 


A SECOND aircraft and missiles industry-related com- 
pany, Genesys Corporation ...a new, wholly-owned sub- 
sidiary of Chance Vought Aircraft, Inc. .. . has entered the 
field of process control via digital computers. First was 
Thompson-Ramo-Wooldridge, who unveiled their RW-300 
a little more than a year ago. 

Genesys’ major purpose is to concentrate on development 
of system nucleus products, according to engineering vice 
president Geoffrey Post. Typical of this is the dynamic 
memory processor, in the upper left hand corner of the 
company’s prototype tower control computer illustrated 
here. 

The memory processors are designed for two purposes: 
First, to serve as an analytical correlative control computer 
for test and evaluation phases, and second to serve as 
economic fixed-program control computers for optimizing 
basic processes. The analytical prototype unit is designed to 
give answers required for establishing a special-purpose con- 
trol computer designed expressly for optimum control of 
the particular process. Or, the analytical prototype can be 
left at the unit for permanent use. 

Composed of a digital memory processor, existing proc- 
ess instrumentation and input and output equipment, cost 
of the processor and input-output equipment can be below 
$100,000 and cost of the final control computer well below 
the prototype, Genesys claims. 

Concept of the system is predicated on the observation 
that almost no complex system today is known by its exact 
dynamics and further that it is a rare simplified system 
where abstraction of mathematics truly defines system be- 
havior. This is where the correlative computer comes in, 
says Genesys, Not necessarily a sophisticated device, it could 
be a simple decision-maker based on rule of thumb... but 
can make or break system performance. 

The worst process dynamics can be at least crudely 
stabilized and controlled, as evidenced by many existing 
systems. Genesys further states that optimization can be 
achieved through correlative computing methods, without 
full knowledge of system dynamics. To do this, process 
control people in refining and petrochemicals plants pro- 
vide data on the gross nature of the process’s dynamics, so 
that the computer designer can deduce preliminary correla- 
tion critera. 

This critera is in effect a learning logic . . . if system per- 
formance wanes, Genesys states, key parameters being 
monitored will inform the operator. These parameters can 
then be adjusted in predetermined manner for their “best” 
operation. “Probably negligible” optimization would be 


Please send me catalog data and full information on 
§  Mognetrol Liquid Level Controls. 


I Nome 


added by further sophistification of this scheme, Genesys 
concludes. 





I MAGNETROL, Inc. 21215, Mersholl Bivd 


2 
§ Company 


| Address 
a City 


@ SEND COUPON FOR DETAILS > 
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Experience makes the difference & 





Production experience puts 
catalysts on-target at Davison 


Year in and year out, carefully controlled production 

methods have enabled Davison to consistently produce 

catalysts to exacting specifications. That’s one reason why 

Davison is the world’s largest, most experienced supplier w.r.GRACE « co. 
. - : , DAVISON CHEMICAL DIVISION 

of catalysts for petroleum refining. What’s more, production siclacieiniae 0 decked 

schedules at any one of Davison’s strategically located 

plants are geared to give you top-quality catalysts on 

short notice. Give us a call! 


Buy DAVISON — the quality catalyst backed up by experience, research,technical assistance, service! 





PIPE LEAK REPAIR 
— QUICK, FINAL! 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


fn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BENT 21, INDIANA, U.S.A 





SEALING 
COMPOUNDS 


Heat and vibration- 

proof, non-solvent, 

will not shrink, crack 

or crumble. Makes all 

assemblies leak-proof 

and pressure-tight. 

Prevents rust, cor- BASIC 
rosion, joint seizure. BLENDS — 


LIQUID WRENCH ' 


- The super-penetrating 
6 rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ parts 
Liquid Wrench works 
fast...yet is absolutely 
safe for all metals and 
alloys. 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO 


FOR FURTHER INFORMATION ON 
PRODUCTS, SEE READER SERV 


ADVERTISED 


Refining Books to Read 


> Engineering Economy, by Clarence E. 
Bullinger, published by McGraw-Hill 
Book Company, Inc., 330 W. 42nd Street, 
New York 36, New York. Pages, 379 
Price, $7. 

This book provides an understanding 
of the type of economic study which en- 
gineers in industry are called upon to 
make when considering the functional 
solution of engineering problems. It con- 
sists of three separate but related analyses: 
The economy analysis, the intangible an- 
alysis, and the financial analysis. Prob- 
lems, tables and charts are used exten- 
sively to good advantage. 


> Plastic Sheet Forming, by Robert L. 
Butzko, published by Reinhold Publish- 
ing Corporation, 430 Park Avenue, New 
York 22, New York. Pages, 185. Price, 
$4.50. 

This book surveys the numerous ap- 
plications related to this new process. It 
explains over 14 different kinds of prod- 
ucts used in sheet forming, material selec- 
tion, equipment, molds, sheet decora- 
tion, and costs. It is a good book for the 
engineer, designer and manufacturing 
technician. References could have been 
used to supplement material. 


> Cavitation in Hydrodynamics, pub- 
lished by Philosophical Library, Inc., 15 
East 40th Street, New York 16, New 
York. Price, $15 

Here in one book are the 22 papers 
which were presented at the 1955 sym- 
posium held in England and attended by 
140 delegates from 15 countries. This vol- 
ume of proceedings is a review of the 
basic problems in cavitation and of recent 
progress in research in studying them. It 
is divided into six sections. There are over 
300 illustrations. 


> NFPA No. 59, Standard for LPG at 
Utility Gas Plants, published by National 
Fire Protection Association, 60 Battery- 
march St., Boston 10, Massachusetts. 
Pages, 40. Price, $0.50. 

Standard contains many new changes 
on location of containers, installation of 
storage containers and handling. It per- 
tains to the design, construction, location, 
installation and operation of LPG sys- 
tems at utility facilities. 


> American Standard Y10.4, Letter Sym- 
bols for Heat and Thermodynamics, pub- 
lished by American Standards Associa 
tion, 70 East 45th Street, New York 17 
New York. Price, $1.50 

The revision replaces earlier standard 
issued in 1943. Extension revision incor- 
porates many significant changes and new 
viewpoints. Emphasis has been given so 
that accepted practice in fundamentals 
established by the chemist and physicist, 
as well as in all fields of engineering, is 
fully represented. 


> Automatic Control: Principles and 
Practice, by Werner G. Holzbock, pub- 
lished by Reinhold Publishing Corpora 
tion, 430 Park Avenue, New York 22, 
New York. Pages, 258. Price, $7.50. 

This guide offers the practical results of 
scientific research on control systems in 
non-mathematical terms. It provides the 
layman and technician with principles and 
applications. The book is organized from 
the topical or descriptive approach rather 
than the mathematical. Numerous charts 
and drawings aid the reader greatly. 


SR: Bs SESS 


> Polyamide Resins, by Donald E. Floyd, 
published by Reinhold Publishing Cor- 
poration, 430 Park Avenue, New York 
22, New York. Pages, 185. Price $4.50. 
The basic chemistry and raw materials 
of polyamide resins, methods for their 
manufacture and information on all im- 
portant applications is contained in this 
book. Applications include fibers and fil- 
aments, coatings and films, moldings, ex- 
trusions, adhesives, inks, castings, and 
sealants. An effort is made to relate ap- 
plications to resin structure by the use of 
many charts and illustrations. References 
are conveniently listed after each chapter. 


>» Chemical Process Economics, by John 
Happel, published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 16, 
New York. Pages, 291. Price, $8.50. 

Here is a working tool to assist in 
applying technical information to the 
economic design and operation of chem- 
ical-process plants. A special feature of 
the book is the appendix devoted to “rules 
of thumb” for the practical design of 
chemical plants based on experience of 
many engineering firms. 


> ASTM Manual for Rating Motor Fuels 
and Research Methods, published by the 
American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Penn- 
sylvania. Pages, 180. Prices, $5. and 
$6.75 (non-members). 

Appendices in this manual cover ap- 
paratus, reference materials, operation, 
maintenance, service requirements, and 
installation of knock test engines. Pre- 
sented in a systematic way — by word 
and picture — is factual information and 
data about knock testing equipment. 
Pages for notes are conveniently located 
in the back of the manual. 


> Smoley’s Four Combined Tables, pub- 
lished by C. K. Smoley & Sons, Inc., 
30 School Lane, Scarsdale, New York. 
Pages, 1176. 

This eleventh edition of Smoley’s com- 
bined tables includes extension of tables 
of logarithms and squares by 1/64 in. 
from 16 in. to 60 in., improved and 
parallel arrangement of logarithms and 
squares from 100 to 300 ft by % in. and 
extension of areas and circumferences for 
diameters from 100 to 200. Thumb in- 
dexes make it easy to find various sections 
of the tables. 


b> Technical Editing, by B. H. Weil, pub- 
lished by Reinhold Publishing Corpora- 
tion, 430 Park Avenue, New York 22, 
New York. Pages, 278. Price, $5.75. 

Basic concepts and operating practices 
of internal communications, journal edit- 
ing, book publishing, and graphic arts 
presentation for all technical fields are 
included in this book. It deals with editing 
aS a primary communications step and 
relates the documents of all technical 
areas to the main purpose of serving the 
potential reader. 


> NFPA No, 58, Standard for LPG, pub- 
lished by National Fire Protection Associ- 
ation, 60 Batterymarch St., Boston 10, 
Massachusetts. Pages, 80. Price, $0.50. 

Book contains new provisions on the 
location and construction of containers, 
liquid level gaging devices, exhaust sys- 
tems and other provisions pertaining to 
the design, construction and operation of 
LPG installations. 
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“BaW Tubing /] Met My Needs Exactly!’’ 


“As a design engineer in the petroleum processing field, I’m interested 
in getting components which best meet all service conditions 
involved and offer the least difficulty in fabrication.” 


In a heater such as this, pressures, temperatures, oxidation, 
corrosion, strength and tube size were factors the design 
engineer had to consider. Tubes of various sizes and three 
grades of steel were specified for the job. The tubes were 
produced under B&W’s rigid quality control procedures to 
meet anticipated service conditions and to provide ease of 
fabrication. 

Engineers find it pays to specify B&W Tubing. It is avail- 
able in such a broad range of grades, types and sizes in 
carbon, alloy and stainless steels that it can be matched to 
service and fabricating conditions. For information — call 
Mr. Tubes, your B&W sales representative, or write for 
bulletin TB-417. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. TA.8019-PP4 





Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless steels and special metals. 


THE REFINING ENGINEER, October, 1958 nae enon C-49 


SEE READER SERVICE 





For Complete Information on Items Described Here, Use Enclosed Reply Card. 
New Electronic Control System 


MEASUREMENT 


PROTECTED AREA 
—_ 








TRANSMITTER 


RECORDER-CONTROLLER 














CONTROL VALVE FIELD 








A new line of instruments for elec- 
tronic control of process variables has 
been introduced by The Foxboro Com- 
pany. “Electronic Consotrol Instrumenta- 
tion” consists of advanced design trans- 
mitters, recorders, controllers, and valve 
operators, covering all functions in the 
control loop. Typical process measure- 
ments are converted at the transmitters to 
proportional current signals and instan- 
taneously transmitted over unshielded 
lines to a control center. Outstanding fea- 
tures claimed, in addition to the use of 
magnetic amplifiers and transistors, are: 
Choice of motion balance or force bal- 
ance transmitters; electrical measurement 
converters, entirely tubeless and mounted 
for front-of-panel accessibility; a new ap- 
proach to control station design, and 
diversified installation arrangements using 
standard system components. 

Announced in conyuaction wan the 


New Nickel Catalyst 


New reduced, stabilized nickel catalyst 
is non-pyrophoric so that it can be sup- 
plied without any type of protective me- 
dium. New catalyst is claimed to be safer 
and more easily handled than existing 
types, and is therefore expected . have 
broad applications in the slurry hydro- 
genation of organic compounds. Chemi- 
cal Products Division hemetron Cor- 
poration. 

Circle number (42) on reply card. 


Portable Drawing Board 


Weighing less than 8 ounces, this 
polystyrene precision drawing board 
comes with 2 transparent triangles (a 
30/60 and 45) which clamp under board 





C-50 


2) Supply Voltage 


new line is a new concept in control panel 
design—a modified semi-graphic approach 
in which the process diagram is dis- 
played at top-of-panel and instrumenta- 
tion arranged in standard panel cut-outs 
below. One and two-pen electronic re- 
corders with 4-in. strip charts are in- 
cluded. 

Universal or simplified controller sta- 
tions are available in two models. One has 
extra-wide mode adjustment ranges to 
handle any control applications, while the 
other is a simplified _ controller with 
adjustable proportional-plus-reset action. 
A choice of two transmitter types—force 
balance and motion balance—is offered. 
Either type can be used for field measure- 
ment and remote transmission of pres- 
sure, etc., to the central control panel. 
Further information is available from 
The Foxboro Company. 

Circle number (41) on reply card. 


when not in use. The beard has ar retract- 
able metal straight edges, eliminating the 
need for a T-square. Four recessed spring- 
clips hold a standard 8% by 11 in. sheet 
of paper. Leslie Creations. 

Circle number (43) on reply card. 


Vapor Adsorption Device 


A hydrocarbon adsorption unit that 
provides clean, dry air and gas is avail- 
able in 14 standard sizes for both nor- 
mal and high-pressure uses. It protects 
air and gas systems and pneumatically- 
operated instruments and mechanisms and 
utilizes the basic principles of capillary 
physics and surface chemistry for liquid- 
gas separation. Selas Corporation of 
America. 

Circle number (44) on reply card. 


Liquid Nitrogen Generator 

New liquid nitrogen generator system 
automatically provides up to 95 liters 
daily of 99.5 percent pure liquid nitro- 
gen. System is composed of nitrogen 
column, modified gas liquefier and 200- 
liter storage tank. Arthur D. Little, Inc. 

Circle number (45) on reply card. 
Prism-Grating 
Spectrophotometer 

Instrument is said to be the first fully- 
automatic continuous scanning unit of the 
grating type. It offers high resolution, 
variable scanning speed, repetitive scan- 
ning, horizontal strip-chart recording with 
variable abscissa and ordinate expansions, 
convenient switching from double-beam 
to single-beam operation. Beckman In- 
struments, Inc. 

Circle number (46): on reply card 


Computer Control Stations 

Two new control stations for use with 
process computer systems are available 
One receives a 3 to 15 psi pneumatic sig 
nal from the computer that is the value at 
which the measured variable should be 
maintained. Other station continuously 
records and indicates the controlled va 
riable, records a related variable, and 
indicates valve top-pressure. The Bristol 
Company. 

Circle number (47) on reply card 


Emergency Valve Actuator 

A reverse acting, knob-controlled, 
panel-mounted manual valve for up to 
200 psi pneumatic and hydraulic or 
vacuum service is especially suited for 
emergency control applications where a 
fast push-type action is more desirable 
than the standard pull-type. Valvair Cor 
poration. 

Circle number (48) on reply card 


All-Weather Vertical Motor 

A new weather-protected vertical motor 
is intended for outdoor operation unde 
all weather conditions—hurricane winds 
driving rain, snow, sleet, and wind-blown 
sand. It is manufactured in rating from 
250 to 2000 hp in both hollow and solid 
shaft construction. The Louis Allis Co 

Circle number (49) on reply card 


Tubine -Type Gas Meter 

A series of turbine-type meters for gas 
flow measurement, with an accuracy of 
0.5 percent of reading and 10 to 1 flow 
range spectrum from 0.03 to more than 
30,000 cu ft per min at any pressure, is 
available. The Pottermeter Company 

Circle number (50) on reply card 


Nucleonic Liquid Level Controls 


Measurement and control of liquid 
level in tanks is made easy by two new 
products: A level detector-controller and 
a continuous level measurement system 
Both are mounted external to the vessel, 
have no contact with process materials, 
use no vacuum tubes. /ndustrial Nu 
cleonics Corporation 

Circle number (51) on reply card 
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Biological Waste Treatment 
Packing 

A versatile plastic packing material, 
designed to improve conditions under 


which micro-organisms oxidize wastes has 
been developed for the biological treat- 


ment of liquid \ wastes. fechien is made 
up of many layers of corrugated sheets 
of polystyrene or saran, depending on the 
type of chemical resistance needed. The 
material is assembled in self-supporting 
units and can be stacked as high as 42 ft 
with simple under-drains. The Dow 
Chemical Company. 
Circle number (52) on reply card. 


All-Glass Valves 


New 2-in. and 1%-in. glass Y-type 
valves, made of borosilicate > glass, 2 are said 


New Equipment 


to be impervious to corrosion. Valves are 
recommended for use in processing acidic 
metallic salts, various crystalline slurries 
and all acids, except hydrofluoric and hot, 
concentrated raw phosphoric acids, and 
can handle temperatures up to 250 F and 
line pressures to 50 psi. Corning Glass 
Works. 
Circle number (53) on reply card. 


New Level Controller 


Compact, pneumatic-electronic control 
device detects and controls changes in 
media level. It is particularly valuable 
for application in vessels or small tanks 
which do not permit internal installations. 
System is obtainable with weather or 
explosion-proof housings. Robertshaw- 
Fulton Controls Company. 

Circle number (54) on reply card. 


Rate-of-Flow Controller 


Unit will control flow rate of liquid 
with an accuracy of % of 1 percent. Prod- 
uct is recommended for all liquid han- 
dling operations requiring the dispensing 
of a specific number of gallons per min- 
ute in a given period of time. A wide 
range of capacities can be controlled, 
ranging from % gal per min to 250 gal 
per min. Bowser, Inc. 

Circle number (55) on reply card. 


High Speed Telepulse System 

Selective supervisory control system is 
designed for precise remote reading of 
process variables such as liquid levels, 
temperatures, pressures, etc. This 100 per- 
cent digital system also provides remote 
control of motors and valves and has an 
automatic error-check that makes it vir- 
tually immune to error. Shand & Jurs 
Company. 

Circle number (56) on reply card. 





 Quoth Sir Galva-Knight: 


“CORROSION 


is a real dragon, 
that eateth up 


PROFITS!” 


. And Nowery J. Smith Company hot-dip 
galvanizing is real corrosion protection for 
Gulf Coast industry! Any ferrous metal 


item, from a bolt to a beam, can be 
given an economical, long-lasting 
armor-plating of zinc in the Nowery 
J. Smith Company’s hot-dip vats... 


the largest in the Southwest, operated by 
the South’s largest commercial hot-dip galvanizers! 


}, 


Commercial Galvanizing 
Sandblasting °¢ 


P. O. Box 7398, 


Metallizing * 


8000 Hempstead Hwy., 
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Smith ~* "ey 


COMPANY 


e Pickling * Oiling 
Prime Coating, and/or Painting 


UNderwood 9-1425, Houston 8, Texas 


FOR FURTHEF 
ADVERTISED PRODUCT 


. 








Dependability 


One of the 
performers 


world’s most dependable 


Old Faithful Geyser 


in ALUMINUM 
CHLORIDE 


make yours 
SOLVAY 


You can always depend on the uni- 
formity and purity of So.vay’s Alu- 
minum Chloride and on So.vay’s 
production facilities for prompt 
deliveries when you need them. 
Write today for literature, prices 


and specific information. 


llied 
hemical 


| SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 


NFORMATION ON 
SEE READER SERVICE < 


ARD 











New Refining Literature 





New Data Processing System 

A new 4-page bulletin announces avail- 
ability of a new data-processing system. 
System is a standard, 100-channel data 
logger featuring pinboard programming 
and all solid-state construction. It is de- 
signed for process plants, power plants, 
pilot operations, or wherever variables 
such as temperatures, pressures, flows, 
etc., are to be recorded. Beckmar Systems 
Division 

Circle number (57) on reply card. 
Packaged Compressor Plants 

A 12-page brochure fully describes how 
these packaged compressor plants can be 
adaptable for any wre of operation 


where gases must be compressed. Plant 
engineering to meet specific field condi- 
tions, problems presented by each instal- 
lation and flexibility for anticipated fu- 
ture operation is also discussed in this 
brochure. Stearns-Roger Mfg. Co. 
Circle number (58) on reply card. 


Floor Grating & Stair Treads 

A 16-page catalog on open floor grating 
and stair treads features product illus- 
trations of rectangular grating with var- 
ious wearing surfaces, abrasive embedded 
non-skid grating, U-type grating, radial 
grating, and numerous styles of treads. 
Reliance Steel Products Company. 

Circle number (59) on a reply card. 
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ONLY the application-engineered 


DATA 


GAGE 


REMOTE MEASUREMENT AND CONTROL SYSTEM 


offers these exclusive advantages 


@ Only digital system with 1/16” accuracy 
independent of product gravity 


N E W @ Only system satisfactory for use in 


ACCURACY 


FLOATING ROOF TANKS. 


@ Only system to give reliable readings during 


blending turbulence. 


@ Only system with POWER FLOAT (moving mechanical 


NEW 
RELIABILITY 


surface finder) which checks itself automatically. 
Transistors are used instead of short-lived vacuum tubes. 
A true digital system with unlimited-distance, 


error-safe telemetering. 


@ Single dial control for both level and temperature measurement, 





NEW 
FLEXIBILITY 


100 reading point capacity; applicable for alarm 
devices, valve and pump controls, remote transmission 
for data processing. 


@ Application-engineered approach gives you 


assured performance. 


*Trademark registration applied for 


Write for complete information, specify Bulletin M-601. 





TEXAS INSTRUMENTS 


INCORPORATED 
INDUSTRIAL INSTRUMENTATION DIVISION 


® 3608 BUFFALO SPEEDWAY + HOUSTON 6. TEXAS + CABLE: HOULAB 


C-52 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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Bauxite Specifications 


Forty-four page bulletin fully describes 
product specifications, users’ experience, 
manufacture and origins of activated 
bauxite and Fullers Earth. Applications 
are described for use in adsorption, des- 
iccating, and are diluent. Several pages 
are also devoted to laboratory methods 
for testing the performance of the several 
types of bauxite and Fullers Earth prod- 
ucts available. Floridin Company 

Circle number (60) on reply card 


Firebrick Data Card 


Data card summarizes all of the tech- 
nical data published previously concern 
ing B&W Firebrick, is printed on card 
stock, and 3-hole punched for easy inser 
tion in technical notebooks. Babcock & 
Wilcox Company. 

Circle number (61) on reply card 


Kinematic Flowmeter Design 


New technical bulletin discusses pro 
posed method of evaluating design of 
kinematic flowmeters of the turbine or 
propeller type. Experimental results are 
correlated over a wide range of fluid 
conditions and geometric variations, and 
coefficients compared against those pre- 
dicted from a one-dimensional design 
equation. Fischer & Porter Company 

Circle number (62) on reply card 


Multi-Thermocouple 
Assemblies 


Engineering data bulletin contains de 
tails on various types of construction, 
information and specifications on com- 
ponents in thermocouple assembly, and 
data sheet for recording of specifications 
for a particular applications. Thermo 
Electric Company, Inc. 

Circle number (63) on reply card. 


Vacuum Melting Data Sheets 


New data and specification sheets cover 
vacuum melting techniques and high- 
temperature vacuum-melted alloys. One 
of the new alloys is a precipitation-hard- 
ening nickel base alloy with high strength 
in the 600 to 1800 F range. It is said to 
be one of the strongest materials that can 
be formed or welded. General Electric 
Company. 

Circle number (64) on reply card 


Temperature Detectors 


New 36-page illustrated catalog gives 
complete information about new lines of 
resistance thermometers for temperatures 
up to 1000 F. Catalog provides a tubular 
listing of specifications by application and 
design and a list of accessory equipment 
Leeds & Northrup Company. 

Circle number (65) on reply card 





Just a few copies left . . . 


Bright New Horizons for Asphalt 
Reprints of this RE special report, 
published in March, are still avail- 
able ...in a very limited quantity. 
Discussing outlook for demand, 
specifications, design of modern 
asphalt plants, and synthetic 
asphalts, copies of this 20-page re- 
print are available at 50 cents each. 
Send your order and coin or check 
to: 

The Refining Engineer 

Reader Service Department C 

P. O. Box 1589 

Dallas 21, Texas 
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Binge ey Products 
Pipelining 


DURIRON smexessen A NTOQDES 


For more positive cathodic protection of all types of 
structures used throughout the petroleum industry, 
insist on DURIRON* ANODES. Duriron performs 
as well as graphite in all the easy services, and far 
outperforms graphite when the going gets tough in 
marshlands, at river crossings, or wherever it is im- 
practical to use backfill. Duriron anodes have proven 
their superiority for the protection of pipelines, 
drilling rigs, well casings, storage tanks, and similar 


structures. For real protection, get Duriron. 


STANDARD ANODE SIZES 


























eee | a 
Type G pot. z Typ Area Weight Gener al 
a a.) mei Anode Size Sq. Ft (Lbs.) Application 
a" P as 1° x 60 1.4 14 Fresh Water 
ae, c* 1% x60 2.0 25 Ground Bed 
shane t D 2” x 60 2.6 46 Ground Bed 
} ee: E 3° x 60 4.0 115 Salt Water 
\ He 
Types EJ &™ } - 
-™ | eet G 2° x9 0.4 5 Ducts 
ALLL 
omen os toons J 3°x 36" | 2.5 80 | Salt Water 
6 eieeeeeteni M 2° x 60 2.8 57 Salt Water 
 eeamamaea Lh, pref Sterenese: 4 4° 
Types 8, C&O ee = >» } if ia q J *Applicable al n fresh ter service. Should not be ed in groun 
02 6 7 — To , Pplicadie Giso : es woter service Ou no e€ used in ground 


beds without backfill 


THE DURIRON COMPANY, INC. / DAYTON, OHIO 


DURCO 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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Relieve the strain of expansion and contraction on long runs of rigid conduit 





Temperature changes place a terrific strain on all long 
conduit runs. To relieve this potentially dangerous 
condition, it is best to install APPLETON “XJ” Ex- 
pansion Joints at frequent intervals along the entire 
system. These weatherproof joints, for use with heavy- 
wall conduit, have a metallic packing and a bonding 
jumper to assure the entire conduit system remains a 
continuous electrical conductor. The jumper, installed 
in accordance with U.L. recommendations, gives 
double protection against extreme expansion move- 
ment reducing the effectiveness of the metallic bond. 

As the conduit is inserted in the joint, a bushing is 
placed on the end in the manner shown. This bushing 


permits maximum conduit movement and yet the 
conduit can never pull free of the joint. The APPLE- 
TON “XJ” Conduit Expansion Joint features a me- 
tallic packing and pressure ring at the flexible end 
to keep the joint weatherproof at all times. 

Wherever a long run conduit installation exists, 
the need for APPLETON “XJ” Expansion Joints 
exists. Interior or exterior, from Texas to Maine, 
temperature strains do exist, so take advantage of 
APPLETON’S product research program to give you 
the precision products you require . . . APPLETON 
“XJ” Weatherproof Expansion Joints for all long run 
conduit installations. 


Sold Through Franchised Distributors Onl; 


APPLETON ELECTRIC COMPANY 


1701 Wellington Ave., Chicago 13 


Also Manufacturers of: 


Industrial 
Lighting 
Equipment 


Malleable be. 
“ST” Series tron Outlet 
Connectors Unilets Boxes 
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From the world’s 






most experienced 





producers of 


















SETS 


1500 Watts 
” Stewart & Stevenson provides the most complete 
to 1000 Kilowatts range of performance-proved engine generator 


sets. Combination Oil Field Utility Units, Rig 
Lighting Plants, A.C. Units, D.C. Units, heat 
exchanger cooled, radiator cooled, portable or 
Stationary, explosion proof, standard type or 
custom built for any need 

Select the kind of power you prefer—Diesel, 
Natural Gas or LPG. Call, write or wire today 
for complete information on your engine gener- 
ator set requirements 


STEWART & STEVENSON SERVICES, INC. 


Main Office and Plant: 4516 Harrisburg Bivd., 
Phone CApitol 5-5341 Houston 11, Texas 


_“ Export: Room 1405, 74 Trinity Place, New York, N. Y 


— 
UTILITY UNIT THE WORLD'S LARGEST DISTRIBUTOR OF DIESEL ENGINES 





450 KW SKID MOUNTED HEAT EXCHANGER TYPE 
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CP Trenchdrils and CP Compressors team up on 
the Trans-Canada Pipe Line project. It’s rough, 
rugged country, running 40% to 50% rock. 









Use the dependable CP “Power 
Vane” 600 Rotary Compres- 
sor with the hard slugging 
GTD-400 Trenchdril for a 
ditching team that can’t be 
topped—or stopped! CP “Power 
Vane” Rotary Compressors 
also available in capacities of 
125, 210, 365, and 900 cfm. 
Get details. Call your nearby 
CP Distributor. Or write 
directly to Chicago Pneumatic 


© e bad Tool Company, 8 East 44th 
Chicago Pneumatic = 7%,or 5 urs 


PNEUMATIC TOOLS + AIR COMPRESSORS * ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS + HYDRAULIC TOOLS * VACUUM PUMPS + AVIATION ACCESSORIES 
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Now you can reduce the tremendous 
overhead involved in replacing salt water 
disposal lines. Do what more and more 
producers are doing every year—install 
J-M Transite” Pressure Pipe. 

Made of rugged asbestos and cement, 
and steam cured for added permanence, 
Transite is remarkably resistant to the 

corrosive action of salt water 
on the inside, soils on the out 
side. In fact, it has provided 
years of dependable service 
in many cases where other 
pipe materials have failed in- 
side of a few months. 


Corrosion-resistant TRANSITE PIPE 
proved best for salt water disposal lines 


Transite offers many installation econ- 
omies. It is light in weight and easy to 
handle. Most sizes can be unloaded and 
lowered into the trench without me- 
chanical handling equipment. Its Ring- 
Tite” Coupling speeds assembly .. . 
provides tight yet flexible joints that 
permit deflection of pipe without spe- 
cial fittings. 


For more information, see your Johns- 
Manville representative, or write for 
brochures TR-50A and TR-51A. Johns- 
Manville, Box 14, New York 16, New 
York. In Canada, 265 Lakeshore Road 
East, Port Credit, Ontario. 





JOoHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS...'I858-!1958 


JONNS MANVILLE 
Transite Pipe is made in a full 4 , 
range of sizes for salt water dis 
posal, lead lines or fresh water PROD r 
supply lines 


D-6 FOR FURTHER INFORMATION ON 
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= JUNIOR ere cian 


with big clamp permanence! 


A companion to the old reliable 
Emergency Pipe Clamp that has 
served industry for a half-century. 
The JUNIOR, a single bolt clamp, is 
2%” wide. Undersells most band- 
type clamps. 


Made of malleable iron, it has a 
full-length hinge along one side, a 
single oversized, plated bolt. Lug on 
gasket half is slotted for quick ap- 
plication — without removing nut. The 
“recessed” pressure-equalizing gasket, 
covering entire wide half of clamp, is 
cemented in. A lasting installation. 


27%." wide 
ACTUAL SIZE 


Lug on gasket half is slotted 


M.B. SKINNER CO., South Bend, Ind. 


SKINNER-SEAL JUNIOR Si"¢itar 


—_— 





Call Southern... for the fastest service 
on the finest quality coated and wrapped pipe 


THE NATION’S 


FINEST 


AUTOMATIC PLANT 





Now in operation—and serving the Southeast— 
our new Southern Pipe Coating Company plant, 
offering the nation’s finest automatic pipe coating 
and wrapping. Better service, exceptionally quali- 
fied personnel, strategic location (with in-transit 
privileges) ,new modern 17-acre facility—all make 
the Southern story so welcome to gas and gasoline 
transmission and distribution companies. A spe- 
cial emphasis is made on cleaning all pipe by 


modern grit blasting, which cleans the pipe more 
quickly and evenly, permitting a smooth, even 
coating of primer, enamel and wrapping. We can 
also store your bare pipe in our yard, if you re- 
quire, and our truck fleet can deliver anywhere in 
the South. We will give immediate shipment to 
the job site—on time—with the exact pipe you 
need, coated and wrapped to your specifications. 
Try Southern—for quality, dependability, service 


For illustrated catalog and specifications chart, or for a quotation, call or write 





Southern Pipe Coating Company 


795 PEACHTREE STREET, N. E. ATLANTA 8, GEORGIA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE AR 
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NEW 

MOTOROLA 
DUAL-SQUELCH 
PRIVATE-LINE 
2-WAY RADIO... 














silences all channel traffic 
except your own messages 


% PRIVATE-LINE radiophone 

- is now available in 
T-POWER (shown above), 

*owst * which features a 
completely transistorized power 
supply, as well as TWIN-V radio 
with 6/12 voit operation. 


Get the complete facts about this 
startling new type of 2-way radio. Write 
today for these 2 new folders on 
PRIVATE-LINE radiophone. 


NG MOTOROLA 


MOTOROLA Communications & Electronics, Inc., A Subsidiary of Motorola, Inc., 4501 Augusta Boulevard, Chicago 51, I/linois 
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Now, with the new Dual-Squelch prIvATE-LINE radio, you 
get all the benefits of improved PRIVATE-LINE operation 
... plus easy integration for mixed fleets and monitor- 
before-transmit. 

Because PRIVATE-LINE radio is quiet except when re- 
ceiving a call from another radio in your own system, 
you eliminate all the “channel chatter.” It’s much like 
having the frequency all to yourself. You benefit by re- 
ducing the number of missed or misunderstood messages 

. . operator fatigue is reduced . . . overall efficiency is 
increased. 


Dual-Squelch pRIVATE-LINE radio gives you these basic 
features .. . and more. Now you can make a gradual 
changeover to PRIVATE-LINE operation. During the tran- 
sition period, your messages can be received by both 
Motorola conventional and PRIVATE-LINE radios. No 
longer is it necessary to make the complete changeover 
to PRIVATE-LINE operation at the same time. And with the 
new Dual-Squelch operation, you can have manual se- 
lection or optional automatic monitoring of the channel 
before transmitting. 

Before you select your 2-way radio, you'll want to in- 
vestigate Motorola Dual-Squelch privaTE-LINE radio. 


FOR FURTHER INFORMATION ON D 9 
ADVERTISED PRODUCTS, SEE READER SERV! CAR 





PRIVATE-LINE RADIOPHONE 


PARSONS frenchliners for pipeliners 


res os : “ Re aut z 4 





Wheel-type 150 
opens trench 
16 to 26 in. wide 


There is no need to dig and backfill excess 
yardages on feeder lines, laterals, gathering sys- 
tems, etc. This medium-size wheel-type Trench- 
liner fills the bill on secondary lines — and has 
ample work range to handle a good share of your 
main-line trenching, too. You get cutting widths 
from 16 to 26 inches, depths to 534 feet with the 
Parsons 150. What's more, 30 digging speeds 
from 12 inches to 25 lineal feet per minute assure 
maximum production at every depth, width, in 
all soil conditions. A hydraulic ram on vertical 
mast raises and lowers the digging wheel — gives 
infinite depth selections, maintains close grade tol- 
erance even in toughest digging. A separate hy- 
draulic ram tilts the mast, balances weight of 
wheel forward when traveling or trailer loading. 


Heavy-duty wheel takes cast-steel buckets with 
self-sharpening, reversible “Tap-In” teeth, or 
quick-change gumbo buckets. Shiftable, reversible 
belt conveyor discharges spoil on either side. 16- 
inch crawlers, grouser-type shoes, provide plenty 
of digging traction for cross-country work. See 
Parsons distributor, or write for 150 literature. 


PARSONS COMPANY 


NEWTON, IOWA 


A DIVISION OF KOEHRING COMPANY 
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How to save 20% in joining a pipe line 


Line-up and welding costs can take a big part of your pipe 
line construction dollars. But here is how Armco Welded 
Steel Pipe can reduce these costs by as much as 20 per 
cent, 

Armco Pipe is supplied in standard 50-foot lengths in- 
stead of the ordinary 40-foot or double-random lengths. 
This means at least 20 per cent fewer field joints. Line up 
and welding time is reduced and you have fewer sections 
to handle. 

What's more, the wide range of diameters (6 to 36 
inches) and wall thicknesses (%%4- to 14-inch) available in 
Armcv Pipe lets you make the most economical choice to 
meet your specific requirements. 

Use Armco Welded Steel Pipe to meet requirements in the 
Natural Gasoline and Natural Gas Divisions and wherever 


else you need dependable line pipe. Mail coupon below for 
prices and delivery time, Armco Drainage & Metal 
Products. Inc.. Welded Pipe Sales Division, 3968 Curtis 
Street, Middletown, Ohio. Subsidiary of Armco Steel Cor 


poration. Export: The Armco International Corporation 


OT ee ee ee oe eee 


Armco Drainage & Metal Products, Inc. 
3968 Curtis Street, Middletown, Ohio 


Send me prices and delivery time on Armco Line Pipe. | am 
interested in the following: diameter 


wall thickness _quantity 


Name Title 
Firm 

Street 

City Zone__State 


Armco Welded Steel Pipe 
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Built Clean And Tough-- 
To Keep Your Spreads On Schedule 


The Same Goes for Parts & 


a 
















When replacement parts are 
made to original equipment spe- 
cifications, it follows naturally 
that they are made just as dur- 
able as the machine itself. That's 
why it will pay you to specify 
BUCYRUS-ERIE when parts are 
needed for your hoe. The know- 
how and experience of the men 
building Bucyrus-Eries every day 
just cannot be duplicated by 
“will fit experts” anywhere. 





Bucyrus-Eries are built clean, tough and Long, cambered booms give the operator 
simple . . . are easy to service and maintain plenty of reach . . . let him dig in closer, 
even when you're miles from a full service trenching or trimming. Big clutches run smooth, 
crew! automatically adjust themselves for tempera- 

Bucyrus-Erie pipeline hoes are “Hi-Walkers” _—ture changes. 


because they're equi with tractor t 

crawlers. They on ren of p-vanel s On spreads all over the country, Bucyrus- 
working over roughest ground. Deep grousers Erie “Hi-Walkers” set the pace that keeps pipe- 
take hold, keep your machine moving in muck liners ahead of schedule. See your nearby 
and on slopes. Sealed bearings keep sand distributor today and find out more about the 
and dirt out of track rollers to cut maintenance. Ya-yd. 15-B and the %-yd. 22-B. 531658 


A Familiar Sign... . . at Scenes of Progress 


BUCYRUS-ERIE COMPANY * SOUTH MILWAUKEE, WISCONSIN 
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W-K-M ASA Gate Valves 





that assure 
dependable performance 


W-K-M’s creative engineering is a continuous process that begins 
with a study of pipeliners’ valve problems. It proceeds to design . 
. reaches a climax with the most rigorous 


Every W-K-M valve passes tests that 


extends through production . . 
testing procedures in the business: 
go far beyond the requirements of your operations 

W-K-M ASA Gate Valves are the best you can use in pipeline serv- 
ice. No other valves compete in design or quality of production 


For performance you can depend on, specify W-K-M when you 


requisition valves. 


W-K-M ‘Division or OCf iwousrnies 


Features include: Parallel expanding gates * Through- 


conduit * Exclusive gate centralizer * Replaceable 


seats * Pressure seal bonnet * Lubricated seats * 


Two thrust roller bearings * Super-finished stems 


Write for Catalog 300 


Design assures: No-surge operation * No turbulence 


° Free passage of pigs or 


“On-the-line”’ 


No pressure drop °* 


scrapers °* Easy operation °* overhaul 
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For consistently tough jobs, compare 
with any other heavy-duty motor grader 








iD. 

















PREFERRED BY MORE OPERATORS... 
BOUGHT BY MORE USERS EVERY DAY 


The FORTY FIVE has the power, weight, traction and speeds 
you need for high-production grading. Superior stability and 
precision control give you deep precision cuts or smooth 
finishes. The FORTY FIVE is built to take the shocks and 
strains of heavy-duty service — and to keep production 
steady. Allis-Chalmers, Construction Machinery Division, 
Milwaukee 1, Wisconsin. 


oktndsiaynedvn ALLIS-CHALMERS 
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Allis-Chalmers FORTY FIVE performance 


e 120 brake hp e 6 forward speeds to 20.6 mph 
e 3 reverse speeds to 7.0 mph e 23,800 Ib approx. 








Advantages that mean more production... 
less maintenance ...easier and better operation 






Extra high axle and The Roit-Away mold- Toggle-type controls 





throat clearance means board rolls dirt, gives more are exclusive with Allis- 
bigger loads at the blade performance per horse- Chalmers. 
power, more production per 
gallon. 
4 
Fully enclosed power steer- Front-mounted lift cas- 
ing — easy control under es eliminate long shafts 








all conditions. that twist under loads. 












Matched attachments and accessories make it 


a year-round producer 











8-foot bulldozer Hydraulic, shiftable moldboard V-type snowplow 





Rott-Away is an Allis-Chalmers trademark 
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Even when it's being in- 
stalled, an APCO Fin-Pak 
heat exchanger starts to 
save you money. That's 
because less than 500 
man-hours are necessary 
to complete the job (for a 
5,000 hp gas turbine). Then 
the Fin-Pak proceeds to 
cut fuel expense as much 
as 32%. Maintenance is 
nil. It even saves space— 
400 cubic feet in one in- 
stallation instead of L050 
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cubic feet for a tubular 
regenerator. If these facts 
suggest finding out more, 


get this new booklet from: 
Air Preheater Corp., 60 E. 


42nd Street, New York, N.Y. 


* At 1500 F, a 6-1 pressure ratio, and a 
designed effectiveness of 75%. 
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ON PIPE LINE 
SPREADS 


ie eee. 2 . 
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THROUGHOUT THE WESTERN HEMISPHERE 


From Canada to the Straits of Magellan, more Maloney Pipe Line Products are in use on new construction, and in the 
operation and maintenance of existing lines, than ever before. Superior quality, produced in the Industry's only 
plant with completely integrated manufacturing facilities, insures maximum protection of your Pipe Line Investment 
Dollar. Maloney quality is available throughout the World on short-notice shipping dates — why settle for less? 





CROSSING INSULATORS CASING END SEALS 


Maloney Insulators are available in a full range of sizes in Tough, molded rubber end seals that eliminote the old crossing end 
steel (rubber insulated) and modern plastics. There is a Maloney seal problems. Zipper types for tight replacement service on mainte- 
Insulator for any Pipe Line today, or planned for tomorrow. nance jobs. With Maloney Casing Seals, engineering design replaces 

unnecessary bulk and difficult installation to effect a long life seal. 


SCRAPER CUPS AND DISCS PUMP AND COMPRESSOR PARTS — 
With a wide variety of rubber compounds for varying service, THERMOWELLS 


and superior physical design, Maloney Cups and Discs offer 
outstanding service in all pigging applications. Widely imitated, 
but never equaled for long wear. 


PIPE LINE SPHERES 


A product of Maloney Research and Development. The new way to 


Piston Rings, Valve Plates and Discs, Rod Packing —in several 
types of Micarta for any Pipe Line Service. Rod Packing in Cast 
lron and Cast Bronze, and Thermowells in various metals — all 
precision machined for accuracy 


FLANGE INSULATION KITS 


increase the efficiency of Pipe Lines. Product Separation, Hydrostatic 
Testing, Water and Distillate Removal — all of these and more can 
be accomplished better with Pipe Line Spheres — and at lower cost 


OFFICES IN 


CHICAGO ¢@ LOS ANGELES 
PITTSBURGH e TULSA 


“PRECISION IN RUBBER 
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Packaged in complete sets for on-the-job use. Maloney Flange Insu- 
lation is rated to the flange on which it is installed. No lost com- 
ponents in the field. All types available—raised face and ring-joint 


* METALS « PLASTICS” 
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GRAPHIC ENGINEERING DIGEST 


Minimum Practical Housing of 
Low Cost Compressor Stations 


a. 6. Thompson, Warren Petroleum Corporation, Tulsa, Oklahoma 


With the rapid increase in remotely located, unattended 
compressor stations, the installation and operating costs 
of the units are receiving more attention. The manner in 
which a compressor station is weatherproofed can have a 
significant bearing on its continuity of operation, cost of 
operation, maintenance and salvage value. 

Why this discussion? A savings in investment of 1 to 3 
percent can be effected by leaving the station unhoused. 


Open or unhoused 


What's Involved 


These three factors should be considered in deciding on 
the station housing (or lack of it): 
1. Climate — temperatures, rainfall, snow, 
winds. 
Expected duration of the operation at one location. 
What is the extent of the financing allowed for the 
project. On the face of it, it would seem that if suf- 
ficient funds are available, and a short payout is not 
essential, then by all means include a complete build- 
ing for all station machinery. But this reasoning is not 
always valid. There is, for instance, the problem of 
heat; open-air or partial housing may be 


dust and 


Unhoused Stations 


General conditions attending unhoused stations may be: 

1. Mild climate. 

2. Moderate to low rainfall. 

3. Short period location. 

4. Extreme limit on installation cost. 

5. General heat dissipation by radiation is desirable. 

Some operators of open (unhoused) units practice part 

or all of the following protective suggestions: 

1. Cover magnetos and coils with metal or plastic. 

2. Cover spark plugs with metal protector made of sheet 
metal, oil can, other. 

3. Spray coat ignition wires with silicone or other pro- 
tective material (small individual pressure cans of 
silicone paint are available). 

Compressors with open distance piece may have the 
rod and packing protected from dust by banding the 
openings with gasketed sheet metal. 

5. The jacket water system may utilize a stable anti- 
freeze with a low pour point. 

Some operators believe that long range maintenance is 

less for housed units. Certainly overhauls and maintenance 

All papers included in this installment of Graphic Engineering Digests 

were presented before American Society of Mechanical Engineers, Petro- 


leum Mechanical Engineering Conference, Denver, Colorado, September 
21-24, 1958. 
21-24, 
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Partially housed 


In mild climates, stations of this kind are commonly 
installed without any housing whatever, yet it should be 
pointed out that the factors listed below should be care- 
fully considered before making a decision to operate a 
station in the open air. Compressor facilities in severe 
climate locations have need for, and are usually provided 
with complete buildings. 


Housed 


would usually be facilitated in a building in severe weather. 
On the other hand, open air takes care of heat dissipation 
and minimizes the chances of explosions from gas leaks. 


Conditions Indicating Partial to 
Complete Housing: 
Severe climate, including temperatures, snow, dust, etc 
Overhead structure for trolley support. 
Enclosure for tools and equipment 
General appearance. 
Precedent. 
Liberal investment funds 
Keep unauthorized people clear of the machinery 

If the climate is severe; maintenance, sound operation 
and appearance of the equipment may enhance a building. 
Each operating group should develop its own basis for 
determining the potential savings in costs if housing is pro- 
vided. Some remote operations of two to three years dura- 
tion have seemed to require essentially equal maintenance 
for housed and unhoused units. 

Most stations have use for overhead trolley or crane 
during overhaul. A building structure strong enough to 
support the trolley adds materially to the efficiency and con- 
venience of maintenance. However, portable “A” frames, 
mobile crane, etc., make good alternates. 

It is convenient to store an optimum number of tools 
and equipment at each station which may be used in normal 
operating and repair functions. Storage inside a building 
is desirable for this type of equipment. 

In addition to other features, the building can serve to 
keep unauthorized persons clear of the main machinery and 
automatic shutdown devices. 


Conclusions 


Compressor facilities can be installed and operated success 
fully without any housing. The location will generally determine 
whether or not housing is required. Installations located in mild 
climate are commonly unhoused. Those in severe climates have 
need for, and are usually provided with complete buildings. To 
date records are insufficient to determine whether or not long 
range maintenance costs for unhoused units will be any greater 
than for housed units. 
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GRAPHIC ENGINEERING DIGEST 


How to Calculate Pipe Stress 
in Offshore Construction 


Noah Roads, Engineer, Tennessee Gas Transmission Company, Houston 


The 1957 expansion program of Tennessee Gas Trans- 

mission Company included an offshore gathering system of 
12 in. to 26 in. pipe to be laid in water from 10 to 60 ft 
deep. The pipe was to be weight coated with concrete aggre- 
gate to provide negative buoyancy and a degree of corrosion 
protection. The studies here were made to evaluate laying 
methods and to arrive at practical specifications for guiding 
offshore construction forces. 
Conclusion, Although the stiffening effect of concrete coat- 
ing tends to reduce stresses in pipe being laid offshore, the 
reduction is negligible and is ignored in these calculations. 
Other factors not considered in the calculations are (1) 
Wave and current forces, (2) Possible adhesion of silt or 
sea life to pipe, (3) Tension or compression in pipe, (4) The 
fact that buoyant force is not continuous and (5) Tolerances 
on pipe and coating. 


These forces seem to balance out except in rough weather. 

However after construction started it was discovered that 
loading conditions on the barge and differences in coating 
thickness produced a shorter radii than those calculated. 
There was cracking of the concrete coating and in some 
cases the safe stresses were exceeded in the pipe. The radii 
of the curvature were increased to the following: 


Pipe Handling and Damage from Construction 


Construction damage can be summed up as one or a 
combination of these three conditions: 

1. Buckling or weakening of carrier pipe, 

2. Concrete coating falling off due to excessive bending, 

3. Excessive cracking of the concrete coating. 

In all the examples checked, the third condition would 


occur first, so if laying procedures prevented excessive crack- 
ing of concrete, other types of construction damage would 
be eliminated. 

For the purpose of discussion, the construction proposals 
received by Tennessee Gas called for three general types of 
pipe handling in the offshore laying. They were: 1. Negative 
buoyancy, 2. Point support, 3. Launching shoe. 


NEGATIVE BUOYANCY METHOD 





ASSE wer) 
AREA 


PIPE LAUNCHER 











RELEASED BUOYS 
MARK LOCATION 





Pipe sections assembled on land, buoys attached, 
launched into canal for towing into Gulf to laying 


Negative Buoyancy Method 

One contractor proposed that the pipe be assembled in 
sections on land with buoys attached, then launched into a 
specially dredged pipe canal; from here it would be floated 
to the edge of the Gulf. At this point sufficient pontoons 
would be released to give the pipe a slight negative buoyancy; 
then, resting lightly on the bottom, it would be towed to its 
final position. Later the various sections would be picked 
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On entering Gulf, enough buoys released 
to give pipe negative buoyancy; pipe is 
site. then towed to final resting place. 


Ends of pipe are lifted to tie-in barge; ends are 
aligned and welded level; pipe is then again 
lowered to bottom. Welds are made 5 ft below 
water level in chamber that is pumped dry. 


up for tie-in welds. The critical stresses of this method are 
developed in raising the pipe to surface, aligning the ends 
for welding and lowering back to bottom. 

Other contractors suggested that pontoons be attached to 
the pipe as it was stovepiped from a lay barge — the pon- 
toons to be removed after the pipe reached a position on 
bottom. The same stress calculations will apply as in the 
tie-in operation above. 
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GULF. --FLOOR 





Point Support Method 

If at some time in a construction process, the pipe is 
supported by derricks, auxiliary barges or large, widely- 
spaced pontoons, the point support analysis given below 
will apply. 





OM CULE. 2x 
LAUNCHING” 


‘SHOE METHOD 





Launching Shoe Method 


The launching shoe is a long frame or ladder of two 
‘line pipes with rollers in between that support and guide 
the pipe to bottom. The buoyancy can be controlled by the 
amount of water admitted to the shoe. If the buoyancy of 
the shoe is the same as the weight of the pipe, the shoe will 
become approximately straight and the lower end of the 
pipe will act as if it were freely supported. 


Theory of Stresses in Bending 

For our purposes bending moment is considered the only 
source of pipe injury. These following relationships hold for 
elastic members in bending. So far as moment, radius of 
curvature and stress are concerned: 

SI El Ec 
=--=—. . (1) From this: S=—. . (2) 


M - ‘ 
c R R 


Explanation of Symbols Used 


M Moment — in. Ib 

M, Moment at point pipe touches 
bottom — O 

M,, Moment at point of last sup- + ion 
port — in. Ib 

M, Moment at center of sag por- 
tions of pipe — in. Ib 

M,, Fixed end moment at A if 
both ends are fixed 

Mn, Fixed end moment at B if 
both ends are fixed 

L_ Unsupported length of pipe 


pL 


These equations give us a method of comparing the stress 
on concrete coating; from them, stress vs radius of curvature 
can be plotted for pipe of various size diameter. An example 
is shown in the accompanying chart. 

Experience has shown that an indicated stress of 2500 psi 
on concrete is about maximum for safety. This being so, the 
following radii of curvature appear to be the minimum 
allowable: 


26 in. 1700 ft 20 in. 1400 ft 
16 in. 1000 ft 12 in. 750 ft 


These radii of curvature produce a stress in steel of about 
20,000 psi. Tennessee Gas engineers consider this a safe 
working stress. Now let’s analyze the forces on pipe that 
will determine bending moment. 


BENDING STRESS - 5E 


E=3.0X10® psi. for concrete 
c= Ve Diometer of coating 
R= Rodius of curvature 


Minimum allowable radius to which |6-in. concrete coated pipe may 
be bent. 


Bending Moment Analysis—Negative Buoyancy 
This conforms closely to a beam with uniform loading 
fixed on the upper end and infinite in length, the lower end 
resting on a level surface. At the point of rest the moment 
and slope become zero. 
The general moment equation of a uniformly loaded 
beam is: 


M = M, + Vix =— = But M, — O 


Therefore 


Horizontal distance from or- 
igin — in. 
Vertical distance from origin 


Height of support above bot- 
tom — in. 

Angular deflection from hor- 
izontal — radians 

Angle of pipe at last support 
— radians 

Modulus of elasticity — psi 


Net load on pipe — Ib/in. 
Section modulus — in.* 
Distance from neutral axis of 
section to outer fibers — in. 
V,» Shear at A in direction at B 


— in. = 30 x 10* for steel —Ib 
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pL 
D 
. _ Vax? = wx* 
Integrating 3. El@ = ae 
Atx = 0,6 = 0; Therefore C, = 0 
Vink? wL’ 
2 6 
2EI6@, whl 
Se 


eiic<". «ae 


Atx = L, 6 = @,; Therefore El@,, = 
Solving for V,): Vo = 


V,,, is also the reaction at the bottom 


ab 
Combining 3 and 5, 
2EI4,x 

+ 


M= i? 


Solving for M = M, atx = L 
_ 2EI0, , wh? wh? 2El0, wh? 
sate L ’ : a 6 
EI@,x*?  wLx? wx’ 


- 8 
I: + 6 6 (8) 


Combining 4 and 5, El@ = 
El@,x®  wLx® — wx* 


3L? ia a + 


Integrating Eq. 8, Ely 


Atix=O0,y=0 Therefore C, = 0 


Solve Eq. 9 atx = vL, y = y,: 
Elé,L _ wht wht Elé,-L wl 
3 ak hae eee 


aL wL' 
on="> Ti 


Ely,, = ( 10) 


If the launching angle, loading on pipe and depth of 
water are known, the unsupported length can be calculated 
from Equation 10. This unsupported length can be substi- 
tuted in Equation 7 to determine moment at the top. From 
Equation 1 the stress and Radius of Curvature can be 
calculated for comparison with safe values. 


Solve (10) for w 


i oF , : 
wh @,L oc(w _72Ely, me). ay 


726) OY 3 L’ Le 


El 
R 

Combining (1) and (7) and (11) M,, can be shown to 
be less than zero: 


—EI 2El¢, L? (72 “) 


The value of Radius of Curvature is given by M = 


_=—— L 6 L' L3 


El 2E1@, 12Ely,  4E14, 
rn Cc * 


RL* 
Multiply (12) by EI ..—L? = 6R¢,L— 12Ry, . (12) 


Regroup terms and complete the squares then take square 
root of both sides (L + 3R@,) = (12Ry,, + 9R*4,?)"* 


L = (12Ry, + 9R%,2)%-3R0, . .... . (13) 


If radius of curvature, launching angle and depth of 
water are specified, Equation 13 can be used to find the 
unsupported length. Then Equation 11 will give the loading 
to make the pipe conform to this shape. 

So far, only the moment at the upper end has been con- 
sidered, this may not be the maximum moment. 

The point of inflection can be determined (using Equation 
6) by setting M = 0 

2EI@,x . WLx wx? 2EI6, wl wx 
ae soe or Se 
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Force diagram for negative buoyancy method. 


Force diagram for negative buoyancy showing point of inflection. 


Example of negative buoyancy method. 


WX 2E16, whl _4El@, | 2b 
a * So ae 8 
(14) 


Solving for x .". 


Then 
; _L 4616, _ —2(3El¢, wl), — 2M, 
=—"— > 2 =e « =) - wL 

(15) 


The pipe can be considered as two separate portions: The 
sag as a simply supported beam, and the overbend as a 
cantilever with a load on the end and a uniform load. 


, , wx 
The maximum moment of the sag portion = 7 = M, 


a Se ee ae ee (16) 

The maximum moment of the overbend is 
— WX w(L — x)? 

5 (L—x) -- =x =M... (87) 


If both moments are equal, but opposite in sign 
wx? wLx wx? wL? wx? 
ee ae ee = wLx — —— 
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From this it can be found that x = 2(,/2 —1)L 
L—x = (3-—2\/2) L= (3-—\/8) L=.17157L.. (18) 
Therefore, if wi? 
moment is in the sag. 
This moment can be calculated from Equation 17. 
Another useful formula derived from the same conclu- 
sions is the depth that the pipe can be lifted with certain 
negative buoyancy. 


is less than (3 — \/8), the maximum 


3 
T= = Using same units as before. . . . (19) 


Other Methods 


For the launching shoe method the same formulas give 
good approximations, but the moment of inertia would be 
for the entire structure. 

In the point support method and the launching shoe 
method, the pipe has to be considered as a statically indeter- 
minate structure. 

In proposals using the point support method, the loading 
diagrams were integrated graphically to determine if they 
were approximately accurate. The equations for checking 
or designing of this method are: 


2 3y 
M, = M,, — i (24. + 6 - m). . (20) 


2EI 3y 
M, = Ma, - 24+6-—). . Gn 
L L 
These equations are developed from Equation 3: 
M = M, + Vax ———— 


These equations can be used for the whole pipe or 
between any two supports. 

In the study particular interest was given the negative 
buoyancy method. This method was the one with the most 
proposals. The launching shoe method was felt to be most 
practical. Analysis of the launching shoe method following 
reasoning for negative buoyancy seemed to give good 
results. 


Example: 

Consider, for example, laying 12.750-in. OD by .344-in. 
wall pipe, weight in salt water 43.63 lb/ft with 1770-Ib 
buoys spaced on 43.3 ft centers. Depth of water is 55 ft. 
Launching angle is 11 deg 30 min. Design is for a minimum 
radius of 1124 ft. 

The known values are: 

E = 30x 10° psi. 
I = 258 in.* 
45.63 1770 
i= 396 in. 
Ww (2 433 Ib/in 
6,, = .2007 Radians 


Y,, = 660 in. 
Use Equation 10 
4,L wL' 
. 3° 72E1 


AL 


Assume L = 3000-in. in ; -and calculate L in other term 


gives Lt = 646.36 x 10' 
L = 5042-in. 
Therefore, L is between 3000-in. and 5042-in. 
Assume L = 4700 in first term. 
Other term gives L* = 486.31 
L = 4696 in. 
Calculate moment from Equation 7, 


2EI@, wl? 
aims a ae 
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Example of point support method. 


This gives M = 7.94 x 10° Ib 


Using Equation (1) M 9750 in. = 812.5 ft 


I 
R .we get R 


This analysis indicated that buoy spacing is too wide. So 
correct buoy spacing is calculated as follows: 
(12 Ry,, + 9R*6*)"? — 3R¢4 
Substituting known values, then | 5034 in. 
72Ely,, 24EI@,, 

I 4 L3 


Using Equation 13, I 


Using Equation 11, w is 


Substituting known values 
w = .281 Ib/in. = 3.37 Ib/ft 
Buoy spacing should be 41.9 ft. 


Figure above shows an example using point support 
method for laying 26-in. OD by .500-in. wall pipe in 50 ft 
of water, designed for minimum radius of 2040 ft. The 
supports were buoys with ballast chambers. 

In checking this proposal, the moments were calculated 
from the free end and moment diagram plotted. As stated 
earlier, this diagram was integrated graphically (with plan- 
imeter) to determine angular deflection. The angular deflec- 
tion diagram was integrated graphically to determine linear 
deflection. 

The moment at “O” would be nearly zero, because the 
pipe is essentially straight on the bottom to the left. The 
area of the moment diagram is considerably less than zero 
so with these forces, the pipe would be sloping down hill. 
Calculating (O-1) as a circular arc (pipe level at O) R 
1627.6 ft. 

Using Equations 20 and 21 for the whole beam we get 


2EI y, 

= My, - 0+ 0-— 
~ © ( ) 

2EI 3y, 

Ma, — 0+ 0--—— 
o-( ) 


The loading can be adjusted so these equations are true 
The moments between supports then can be calculated to 
determine maximum values. 


“a. =0 


M, = O 
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GRAPHIC ENGINEERING DIGEST 


Computers analyze economic 
feasibility of proposed pipelines 


T.R. Young, Shell Pipe Line Corporation, Houston, Texas 


Ihe problem of pipeline investment analysis is complex 
and inherently active because old sources of crude play out 
and new ones are being discovered. It is complicated by the 
fact that the origin and destination of a proposed line are 
not always known prior to an economic study. A single oil 
discovery often is followed by nearby discoveries. The 
latter must be considered if designers are to maximize 
the likelihood for economic service for these later discov- 
eries. Thus, alternative “origins” for the line must be studied. 
Similarly, the destination of a proposed line may be subject 
to question as the profitability of the crude delivered to 
different refining centers varies, Crude volume itself is an- 
other variable. 

In addition, assumptions must be made for unit costs of 
construction and operation, line route, crude properties, tax 


rate, amount and repayment schedule for borrowed capital 
and for other parameters. 

An analysis usually will include a computation of capital 
outlay, cash return, payout period, and yield on investment. 
It is often desirable to compute the data for each year of the 
projected life of the proposed line. 

As these computations demand weeks of manual labor, 
the stored computer has been used to shorten the study time 
for such analysis. A number of programs have been written 
to handle different portions of the computation. Basically, 
the work is divided into pipeline design, capital and annual 
operating cost estimates, and financial computation. Where- 
ever practicable, the output from one program is coupled 
with the subsequent program by common punched card 
format. 





Design Calculations 


Normal input to the design program includes line length, 
terminal elevations, assumed diameter, crude properties, 
and range of line throughput. In addition, values for pump 
and motor efficiencies, maximum permissible line pressure, 
and spare power also are read by the computer. 

Output data are the number of pumping stations required 
in each segment of the system and the required power per 
station at each throughput level. 

In a multi-year study, pumping stations will be added as 
throughput increases, according to one of several patterns. 
As stations are spaced at equal distance, assuming linear 


16 STATIONS 


STATIONS 


4 STATIONS 


+ + 
2 STATIONS 


I STATION 


FIG. 2. Thruput vs. Station Requirements Curve. 
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change of elevation with distance, the number of stations at 
successive expansion stages may be, alternatively: 

(a) 1,2, 4, 8, 16 etc. 

(b) 1, 3, 6, 12, 24 etc. 

(c) 1, 5, 10, 20, etc. 

The necessity for the next expansion stage appears in the 
computational program when the required discharge pres- 
sure exceeds the permissible line pressure. At that time the 
program will review its schedule of future throughput values 
to find the maximum, and compute the number of stations 
required, comparing them with the sets of arbitrary station 
series given above. If, for example, 22 stations were required 
at ultimate capacity, the mode of expansion would be 
selected, and further computation would be based on the 
expansion series, 3, 6, 12, 24. The criterion is the minimizing 
of excess stations at ultimate capacity. 

Fig. 2. shows a typical line throughput curve with station 
requirements indicated at various volumes. This is needed to 
determine capital expenditure and operating expense. 

The basic relations required in the design calculation may 
be written: : 

a = 92.2 Q,/Dv 
P’, = 0.042 Q,vg/D* R, < 1000 
P’, = 0.0063924Q,!-#*v-252g/D*-48R, > 1000 
S= (PL, + Ah,g/2.31)/(P,, —k,) 
Where §S is non-integral, 
use next larger integer. 
P, = P’;L,/S 
Pp = P’; + k, a Ah,g/2.31 S 
w = 0.000017 Q,P,/#F 
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Capital Estimate 


Required data: Number of stations and power unit costs 
for line and ,station construction, communications, river 
crossings, tankage, terminals, and miscellaneous costs. 

Capital estimate is built up from (1) arbitrary expendi- 
tures (unrelated computationally to any other data in the 
computer, and including such items as terminals, river cross- 
ings, etc.) and (2) expenditures computable as extensions 
of unit costs multiplied by suitable bases. Bases used in this 
way include line throughput and length, number and power 
of stations, etc. Arbitrary expenditures are those requiring 
independent estimates based on engineering evaluations. 

Design practice usually will vary depending upon the 
size of a pumping station, and it is necessary to select proper 
unit costs. Station cost is estimated as a base plus a unit 
cost per horsepower installed. Both base and unit values may 
vary according to the station power level, and a schedule of 
unit costs such as the following is contained in the input 
data. 

Station power range Base cost Unit cost 
bhp $ $/bhp 
0—500 100,000 250 
500— 1500 300,000 200 
1500—4000 600,000 190 
4000—6000 900,000 180 


The program makes an appropriate selection from the 
schedule above for estimation of pump station costs. 

Cost elements recognized are pipeline construction, pump 
stations, river crossings, terminal facilities, tankage, com- 
munications, miscellaneous, general project, and contin- 
gencies. 


The basic relation may be written: 
C,= (1 +k,) (1 + k,) [uy +R, + T 
S (b, + b,*k,w) + k,k.Q; + qy +™Mj) 


Operating Cost 

Annual operating expense is estimated similarly to the 
procedure for capital. Again there are (1) arbitrary costs 
that require engineering estimates, and (2) costs related to 
assumed or previously computed parameters. 

The same problem of variable unit costs occurs here. As 
an example, station maintenance expense is estimated as a 
decimal fraction of station investment up to an arbitrary 
level at which point a smaller decimal fraction applies to all 
additional investment. 

Cost elements recognized in this estimate are station 
maintenance, fixed station operation, terminal operation, 
tank farm operation, pipeline maintenance, communication 
maintenance, oil loss, pumping power, miscellaneous, and 
administrative overhead. 

The estimating equations may be written: 

J, = k,,S(b, + b,*k,w) 

for (b, + b,*k,w) < U 
k.S [(b, + b,*k,w) — U] 
for (b, + b,*k,w) > U 

k, (Q,; — H,) + u,k,Q, 4 

u, L, + 365 Go,Q,; + m, 
where (Q,; — H,) >0 

E, =x, + (1+ k,)J, + B, + k,, (Q, — Qg) + u.wS 

At first computer programs followed a nearly exact dupli- 
cation of the usual manual procedure. However, a program 
can be generalized with an assortment of estimating bases. 
These provide flexibility. To illustrate, pipeline maintenance 
may be estimated by a unit cost per mile or by use of a unit 
cost per dollar of investment. It is done both ways, and the 
program should contain the arithmetic involved in both 
calculations. Thus, if 

L = Line length, miles 

uy, = Pipeline maintenance cost, $ per mile 

I = Pipeline investment, $ 

u,; = Pipeline maintenance cost, $ per $ of investment 
the pipeline maintenance may be written as u,L or ujl. If 
the program executes both, either manner of estimate may 


J, = k,,SU 


J 


= 0,8 + h, 
u,;u,L, + J 
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be employed at will. The unit cost, u,, or u,, that is not used 
should be read as zero, of course. This achieves two goals: 
(1) It gives a choice of estimating procedure and (2) it 
increases the probability that the estimating procedure may 
be duplicated by other organizations. 


Financial Calculations 

Basic Objectives. The previous work generates input data 
for financial calculations that evaluate the profitability of the 
proposed investment. Several kinds of information are 
needed for this purpose. 

A detailed description of an investment may be made by 


Computer Programming Nomenclature 


Symbol Description Unit 
Hydraulics 
Inside diameter in. 
Load factor dee frac. 
Crude oil gravity = 
Pressure loss pai per sta 


Maximum allowable working pressure 
Throughput 
Reynolds number* 
Number of stations* 
Viscosity 
Power required* bhp/sta 
Pump and motor efficiency dee frac. 
Increase in elevation over segment feet 
Capital 
Station base cost $/sta. 
Station unit cost $/installed hp 
Capital investment* % 
General project cost factor 
Contingency factor 
Factor for installed power over brake power 
Days storage required ~ 
Tanks cost, unit $/bbi 
Miscellaneous cost 
Communications 
River crossing cost 
Terminal cost 
Pipeline cost, unit $/mile 
Operating and Maintenance Cost — Annual 
Administrative overhead, base cost $ 
Operating cost, annual* BS 
Oil loss dec frac 
Base throughput, (termina! cost) b/d 
Terminal operation, base cost $ 
Station maintenance cost, secondary unit cost $/$ invest 
Terminal operation, unit cost $/b/d 
Other fixed general expense dec frac 
Administrative overhead, unit cost $/b/d 
Station maintenance cost, primary unit cost $/$ invest 
Miscellaneous operating cost $ 
Fixed station operating cost $/sta 
Value of oil $/bbi 
Base throughput (administrative overhead) b/d 
Break-point investment (station maintenance) % 
$/mile 
$/bhp-yr 
$/$ invest 
Tank farm operation, unit cost $/b/d 
Division and district office expense 
Financial 
Net book value, end of term 


dee frac 


t 

$/bb1/100 mit 
dee frac 

dec frac 





*Computed data, all other data are input. 
tFor 1000 mi system. (La = 1000) 








FIG. 3. EARNINGS PROJECTION — DELTA PIPELINE STUDY FIG. 4. Shell Pipe Line Rate of 


9890 
9840 
7872 
90000 
7.5 
246 


COST OF OPERATIONS 

Operation and maintenance... 545 
103 
160 
808 
394 
360 
754 


Transportation tax 
Cost of operations 
interest 


902 
488 
414 

4.2 
774 
328 
446 


Profit after tax 
Return on valuation % 
Cash realization 
Debt retirement 
Net cash realization 
Cumulative cash balance 
Allowable earnings 
Excess earnings 
Cumulative excess earnings... 


displaying the schedule of cash outlay and cash return from 
the investment. This may amount to about 30 pieces of data. 
A more concise description may be had by reporting payout 
period. Another easily interpreted figure is investment yield. 
All three may be developed in an economic study, and addi- 
tional perspective may be gained by computing tariffs re- 
quired to earn stipulated returns. 

Elements recognized are line throughput, capital expendi- 
ture schedule, operating expense, taxes, interest charges, and 
depreciation. 

Year by year analysis, In detailed studies of projected in- 
vestment a year-by-year profit and loss statement is neces- 
sary to determine earnings and cash realization. The pro- 
gram recognizes as many financial considerations as judged 
practical. They include: 

(a) The maintenance of three sets of “books” over the 

period under analysis, tax book, company book, and 
a net investment figure based on special depreciation 
schedules prescribed by the Interstate Commerce 
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FIG. 5. Computer flow chart for tariff computation. 
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9530 
9328 
7544 
90000 


7.5 


246 


545 
103 
160 
808 
377 
360 
737 


Return Computation 
Total Investment 
Plan 143 
Cash 


db 


; 





Cenovasboun = 


2262 
2357 
2451 
2563 
2674 
2784 
2893 


Rate of return, 16.80%. 


Commission. Losses and earnings deficits are carried 
forward and act retroactively according to rules gov- 
erning tax returns and allowable earnings. 

Tax depreciation options, straight line or declining 
balance. 

Borrowing of capital funds may be defined in detail, 
stating the percent of initial capital borrowed, of 
subsequent borrowing for expansion, and the indi- 
vidual percentage of original borrowing to be amor- 
tized in each year of the investment life. 

Optional use of the program for new or existing 
investments is possible. 

Tariffs may be allocated on different options. For 
a proposed system with multiple crude oil origins, 
the required per barrel transportation charge may 
be assessed equally to each crude oil origin. Alterna- 
tively, required transportation charges may be 
assessed to crude oil origins on the basis of miles of 
transportation furnished plus an arbitrary rate base. 


The various options and modes of computation outlined 
above are controlled by the program user by coding of input 
data to elect those desired. 

The computer outputs a year-by-year statement as shown 
in Fig. 3. Payout period for the investment can be deter- 
mined by comparing the cumulative cash realization data 
(line 23) with the accumulated capital additions (line 1). 


One-Year Analysis 


The basic relations involved in the profit and loss state- 
ment shown below apply to a program for a single year 
computation based on average data. This program is nor- 
mally used where many different values of line throughput 
and line diameter are to be studied. 


Derivation of Tariff Equation 

Capital investment 
Throughput 
Revenue 
Operation cost 

Operation & maintenance expense 

Ad valorem tax 

Federal transportation tax 
Depreciation 

Total E; + (ks + kaJC; + ky 365 Qit, 
Profit before tax 365 Qit, — E: — (ka + ka) Ci— ky 365 Qit, 
Income tax k: [365 Qit, — Ei — ka + ka) Ci — ky 365 Qit,] 
Profit after tax k,C; =(1 —k,) [365 Qt, — E, — 
(ks + ka)Ci — ke 365 Qit,] 
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The equation expressing profit after tax is then solved for 
the tariff, t,, required to earn k, fraction of investment 
yielding: 

k,C,; + Ej + (k, + kg) C, — kyE; — ky (k, + kg) C; 
365 Q; — k, 365 Q; — ky 365 Q + kik, 365 Q, 
Use of the equation expressing required tariff as a func- 

tion of capital and operating costs, line throughput, and 
required earnings is shown in Fig. 5. The flow chart outlines 
the computational procedure for a one-year study including 
design, capital cost, operating cost, and financial calculation 
procedures. 

A typical use of the program is indicated by Fig. 6 to 9 
showing how capital investment and tariffs vary with line 
size and throughputs. 


Investment Yield 


The computation of investment yield (rate of return) 
requires, as input data, a schedule of cash outlay (capital 
expenditures) and a schedule of cash return (cash realiza- 


tion), generated by the earnings projection program 

An example of investment yield as used here would be 
a borrowing of $1000 with interest of $50 per year for a 
period of 10 years when full repayment would be made 
This represents a 5 percent investment. Supplement this with 
subsequent borrowings and irregular repayments and the 
investment would be analogous to pipeline investment 

This is a complex mathematical problem, easily solved 
using automatic computation. 


Applications 


The programs discussed have been employed in economic 
studies of three major construction projects with total valua 
tion approximating $80,000,000, In addition, other studies 
have been made dealing with investment planning for gath- 
ering systems and trunk line expansion. Also, general eco 
nomic studies dealing with optimum pump station spacing 
and tariff policy are being carried out. 

Yet the work reported here is only a part of the whole 
process of investment analysis. Much work in such analysis 
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lies outside the domain of electronic computation. For 
example (estimates of crude reserves, pipeline routes, design 
and construction practices must be made by engineers. 
Selection of those variables for study, including their ranges 
and interrelations, must be made. Output data from the 
various computer programs in turn are subject to final inter- 
pretation by the economist. 


Equipment, Methods, and Staff 


The work here employed an IBM 650 digital computer, 
utilizing 30 percent of a single shift. Other activities 
accounted for the remaining time. 

Magnetic memory was found short in some instances and 
tape units probably will be added. 

Systems used for programming include an assembler, an 
interpreter, and a compiler. These are the IBM Symbolic 
Optimum Assembly Program (SOAP II), the Bell 
Laboratories Interpreter, and the Purdue Compiler (IT), 
respectively. 

All three systems have proved valuable and are selected 
according to the problem. 


B 


ai. 5 oe 


TARIFF REQUIRED 
EARN 4% RETURN ON INVESTMENT 





LINE piameTeR | 


The staff of three consists of an engineer, a mathema- 
tician, and a programmer. 


Conclusions 


Benefits achieved with automatic computation include proof 
that simulation of pipeline operations is practical. Such simula- 
tion is now being extended to the scheduling of oil movements 
and operational control (selection of pumping units to mini- 
mize monthly power costs). 

The computer has facilitated the extension of economic analy- 
sis, (a) to year by year treatment for greater accuracy and (b) 
to additional criteria for investment decision, such as invest- 
ment yield. In addition, a larger number of economic variables 
can be evaluated by other than manual methods. 
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Why pipelines favor LACT 


L. S. Wrightsman, Humble Pipe Line Company 


When a representative group of pipeline companies were 
surveyed not long ago concerning LACT, their replies indi- 
cated that the use of lease automatic custody transfer is 
expanding rapidly. If the present trend continues, the old, 
long established hand gaging procedure may be replaced. 


Three Reasons 

There are three reasons that account for pipeline compa- 
nies’ increasingly favorable attitude toward LACT. They 
are: (1) Reduction in pipeline gathering costs, (2) im- 
proved measurement accuracy, and (3) possible improved 
efficiency of pipeline gathering systems. 


400,000 Trips Annually x $15 = $6-million! 


Se 


2 Bee 4 Fi 


Start pumps ...return, shutdown... make ticket. 


THE PIPELINE ENGINEER, October, 1958 


1. Reduction in Gathering Costs 

It is a known fact that pipeline operators today are per- 
forming a service in gathering oil from producer's leases, 
the tariff or remuneration for which service is no greater, 
and perhaps in some cases less, than it was 10 to 20 years 
ago. On the other hand, the costs incident to this operation 
have increased several-fold over the same period of time. 


Consider this hypothetical case. Assume a pipeline gath- 
ering company made 400,000 runs from leases in 1957. 
Each run required a gager to make a trip to the battery to 
gage the tank, test the oil for acceptability, determine gravity 
and BS&W. Then he must tank into line, start the pump, 
returning later on a second trip to shut down the pump, etc., 
and make run ticket. These operations normally must be 
witnessed by the producer’s representative. 


Costs per trip are from $4 to $7, and counting transporta- 
tion, overhead, taxes, retirement, etc., the total comes to 
about $15 per run. The 400,000 runs would cost $6,000,000! 

If the gager turns down 10 percent of the tanks this brings 
it to $6,600,000! With a tariff of 6 cents per bbl, the 
gross revenue comes to about $7,000,000 or a gross profit 
of only $400,000 before income taxes. This is a small return 
on a gathering system that might well cost $25,000,000. 

Actual experience shows that a gager makes an average 
of one trip per day to a lease using old methods. But using 
LACT, he will average no more than possibly two trips per 
month! 


2. Improved Measurement Accuracy 

Two methods of measurement integral in LACT are far 
superior to hand gaging methods. They are the PD meter 
and the fixed volume measuring tank. 


Measurement comparison. Humble Pipe Line Company 
ran tests to compare the accuracy of hand gage methods 
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with PD meter procedures, using one battery in three dif- 
ferent fields on the Gulf Coast. The three crudes were dif- 
ferent, one of the batteries was pumped into the system, the 
others flowed by gravity. 

Three types of measurement were used at each battery: 
(1) Conventional hand gaging, (2) ground level gaging— 
using automatic level gagers, thermometers, and petcock 
sampling, and (3) PD metering. 

All three agreed closely at two installations, but initially 
the PD meter varied 0.25 percent at one installation. The 
trouble turned out to be wax encrustation on inside of tank, 
which shows the magnitude of this type error. 

Overall agreement was reached at the latter installation 
only after oil volumes were corrected to ASTM Table 6 
rather than abridged Table 7 normally used in hand gaging. 
(Table 6 is the one commonly used with PD meters.) 

After several months’ operation of the three batteries the 
volumes had reached approximately 1,000,000 bbl and the 
agreement between the three methods of measurement was 
0.015 percent when the hand measurements were corrected 
to 60 F by Table 6. From this it became obvious that the PD 
meter was far superior where wax encrustation was en- 
countered, and PD meters were installed on 12 batteries in 
the field. Payout came within a year based on the fact that 
wax encrustation made it appear that the pipeline was re- 
ceiving more oil than it really was when hand measure- 
ment was employed. 


Unaccountable losses that appear in the annual statements 
of pipeline companies may in reality be caused by inac- 
curacies in measurement rather than physical losses. Im- 
proved measurement would be of great benefit to loss con- 
trol programs. 


Accuracy obtained by fixed volume or dump tank meas- 
urement is high for the following reasons 


1. Improved calibration using National Bureau of Stand- 
ards certified test procedures. This is far more accurate 
than tank strapping measurements. 


2. Electrical or pneumatic controls take care of switching 


of oil into and out of the dump tanks. 


3. Automatic equipment eliminates the human element, 
which is a source of inaccuracies 


Dump tanks are often coated inside with plastic to re- 
duce wax encrustation, as are the prover tanks used to 
calibrate them. Also, the dump tank normally fills and 
empties quickly, which should minimize wax deposition. 
Yet there will certainly be instances where dump tanks can- 
not be used because of the wax problem. 


What 10 Pipeline Companies Said 


These five questions were asked 10 — companies— 


that handle collectively 7,000,000 bbl of oil per day (1957 


averages ) : 


Q. As a pipeline operator, are you generally in accord 
with the automatic custody transfer procedure for 
measuring lease runs? 


Yes. 


Do you prefer to receive into a gathering system by 
PD meter or by fixed volume dump tank measurement 
procedure? 


The answers indicated a slight preference for the PD 
meter. However, in some instances, PD meters had 
not been tried. Some preferred meters but used both 
procedures—others had reached no decision. 


Are you presently engaged in receiving oil into your 
gathering system by either method; if so which? 
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3. Improved Efficiency 


This should be qualified as possible improvement in ef- 
ficiency because there are certainly some differences of 
opinion on this particular phase of LACT. There are in- 
stances where pipelines are designed and equipped to empty 
a producer's tanks in a short time, most frequently for the 
convenience of the producer rather than the pipeline. 
Obviously if the LACT equipment is designed and sized for 
“around the clock” operations, lower capacity pumps and 
less energy would be required to serve the producer. This 
leveling off the load would be considered a step toward a 
more efficient system. Horsepower will certainly be reduced 
for batteries where production is only a few hundred 
barrels per month. 


Advantages and Disadvantages 


Before summarizing, I would like to discuss briefly some 
of the advantages and disadvantages of LACT. There is a 
trend among the pipeline companies to set up a policy that 
will stipulate the conditions under which LACT operations 
will be accepted, and if the installation is operated in ac- 
cordance with the requirements, little difficulties should be 
encountered. Some installations, particularly those involv- 
ing the dump tank procedure, include rather complicated 
electrical or pneumatic controls; however, experience seems 
to indicate that in spite of the somewhat elaborate controls, 
in most cases little difficulty is experienced. 

It might appear that LACT installations using a PD 
meter are perhaps somewhat simpler, with considerably less 
complication due to controls, etc. On the other hand, in 
metering operations one of the chief requirements is the 
complete prevention of air entering the meter and, of course, 
the meter must be proved or calibrated at regular intervals. 
Provided the proper facilities are available, little difficulty 
should be encountered with air, and meter proving pro- 
cedures are now well established and not considered to be 
a particular handicap. Certainly by regular calibration, the 
accuracy of the meter measurement operation is perhaps 
more clearly defined that would be the case with the dump 
tank procedure. 


Summary 


As present trends continue, the old long established 
hand gaging procedure may be replaced in many cases by 
automatic measurement. It would appear that the future of 
LACT is quite clear. We have shown that greater economy, 
improved accuracy, and improved efficiency will result by 
the use of this type of measurement. It appears from the 
survey that the pipeline companies favor LACT, perhaps 
to the extent that in many cases installation will be instigated 
by the pipeline even though the general feeling seems to be 
that perhaps the producer has more to gain. 


About LACT 


A. Practically all said yes. Some used both methods. In 
a few cases official measurement had not begun, but 
experimental work on both was underway. 


Do you have written standards which you require a 
LACT installation to meet? 


About 75 percent said yes—25 percent, no. In some 
case standards will be forthcoming. 


What is your company policy regarding who furnishes 
the LACT equipment? 


Majority said the producer had most to gain, there- 
fore he should furnish the equipment. In other in- 
stances, no definite pattern had been formed, and in 
a few cases the answer seemed to depend somewhat 
on the particular circumstances. 


~ Summed up, pipeline companies are highly interested in 
LACT, but types of equipment and procedures to be fol- 
lowed have not yet been standardized. 


THE PIPELINE ENGINEER, October, 1958 





GRAPHIC ENGINEERING DIGEST 


FIG. 1. Special end connection for 3-in. by 60-in. graphite anode. 











FIG. 2. Deep groundbed installation. 


High resistance soil problem 


solved by deep groundbeds 


Robert L. Bullock, Interstate Oil Pipe Line Company, Shreveport, Louisiana 


SEVERE CORROSION on Interstate Oil Pipe Line Com- 
pany’s system in parts of Mississippi where soil resistance 
was high and electric power scarce, limited cathodic units 
to high current output rectifiers. Experience with rectifiers 
using normal surface groundbeds, vertical graphite rods with 
coke breeze backfill spaced 10 to 20 ft apart, had proved 
costly in the high resistance soil. Search for pockets of low 
resistance soil turned up only one usable location—with the 
low resistance soil lying below a stratum of high resistance 
surface soil. 


Problems of Design 


Repairs to a deep graphite-rod groundbed would be al- 
most impossible. So the first problem was to devise a means 
of joining the 3-in. by 60-in. graphite rods to prevent a break 
in the string of rods, which might cause a reduction in length 
of the groundbed and reduce its effectiveness. Fig. 1 illus- 
trates the solution to this problem. The rods and studs were 
custom built and a special resin base cement sealing agent, 
compatible with the characteristics of graphite, was used 
for making up the joints in the field. 

The next problem was how to install a continuous graphite 
rod down a mud-filled hole drilled 250-ft deep and at the 
same time place coke breeze uniformly and free of mud 
around the rod. Normal groundbeds had shown severe neck- 
ing of the rods where soil penetrated the coke backfill. Solu- 
tion to this problem was to run the graphite rods and coke 
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Interstate successfully installed first a single vertical steel 
groundbed, deep enough to penetrate into the low resistance 
zone. The low circuit resistance and long protective spread 
obtained by this unit, led to similar deeper units. 

Successful installation of a deep groundbed in high resis- 
tance soil proved that while low resistance soil is preferred, 
it is not necessary in order to obtain a low resistance ground 
bed. And a deep graphite coke breeze backfill groundbed 
has a life expectancy of 20 or more years. 


backfill inside reclaimed 85s-in. pipe. This casing was re- 
garded as sacrificial and this called for complete and uni- 
form disintegration because any portion not consumed 
would shield the rods and breeze. Expected life of the 250-ft, 
28-lb casing is proportionate to current output of the recti 
fier: 11.6 years for 30 amp; 5.8 years for 60 amp. 

The adopted plan is shown in Fig. 2. A continuous wire 
was run as shown, connecting every joint and the top and 
bottom graphite rods. This insured continuity even if the 
pipe separated. 

Gas blocking was not considered serious because of the 
very low current drainage. To facilitate movement of gas 
up the coke breeze, however, particle sizes were specified 
between '2 and | in. diam. 
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FIG. 5. Bonding joints of casing, second step. 


First, 250-ft holes were drilled—2 in. larger than the 8% - 
in. casing—and the pipe, bull-plugged on the lower end was 
welded into the hole joint by joint as graphite rods were 
made up in the center of the casing and packed with coke 
breeze. 

The first joint was lowered into the hole. This joint was 
18 ft long (all others were exactly 15 ft) and bull plugged, 
with the bottom 314 ft filled with 1-in. coke breeze. After 
the pipe was in the hole, a 15-ft long joint of three 3-in. 
graphite rods, with a 15-ft long No. 2 cable attached, was 
lowered on top of the breeze with the upper end protruding 
6 in. above the top of the pipe. The cable was bonded to the 
lug on the interior of the pipe (see Fig. 2) and the void be- 
tween the casing and the string of rods was filled with coke 
breeze. 

Next, a second set of three graphite rods was attached to 
the first set, and a 15-ft joint of casing was lowered over 
the rods (see Fig. 4). No. 6 wire was fed through the second 
joint of casing and bonded to the first joint (see Fig. 5). 
The second joint was then lowered and welded to the first. 
he drilling rig then lowered the string in the hole, and the 
upper end of the No. 6 wire was bonded to the second 
joint of casing. The void between the graphite rod and cas- 
ing was filled with coke breeze. The casing string was then 
filled with water to add needed weight. 

The previous step was repeated until all rods and casing 
were installed. Coke breeze was added to all joints, stopping 
within 3 ft of the surface of the ground. The last 3 ft was 
filled with gravel to filter surface water that might enter the 
casing. 

Drilling. The hole should be straight, free of cuttings and 
2-in. larger than the casing. 

Casing. Casing should be straight and squarely beveled. 
The 15-ft joints proved practicable in this case. 

The terminal post shown in Fig. 2 was welded inside the 
upper end of each joint, and a metal lug was welded to the 
outside to enable the elevators on the drilling rig to pick up 
the pipe. 

A I-in. wide strip was cleaned and coated the length of 
the casing (as were the welds). The purpose—to insure 
continuity in the full string of casing during the final stages 
of its consumption. 
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FIG. 4. Casing being lowered over graphite rods, second step. 


Graphite rods. Details are shown in Fig. 1. Prior to in- 
stallation, they were assembled in sets of three rods each, 
fastened with studs and sealed with the special resin cement. 

Coke breeze backfill. As it is poured in the casing, it is 
lightly tamped around the rods to insure compactness. 

Cable connections and bonding. The connection between 
the cable and the string of rods should be tight and sealed 
with resin cement. Special care should be taken in making 
the splice between the No. 2 cable on the bottom rod and 
the No. 6 wire and the splice between the No. 2 cable on the 
top rod and the 2/0 cable, Insulation applied over these 
splices consists of Kearney Air Seal to form out the splice, 
two layers of Okonite tape, two layers of Okoprene tape, 
two layers of Scotch No. 33 tape, and a final layer of fric- 
tion tape. All completed bonds to the casing should be 
primed and then coated with hot applied coal tar enamel. 








CUMULATED OPERATING COST 

FOR 10 AMPERE UNIT FIGURED ~ 
AT VARIOUS CIRCUIT RESISTANCES 
AND POWER RATES 


NOTE 
CIRCUIT RESISTANCE OF UNITS + 
WITH DEEP GROUNDBED +04 | 
OHM 





FIG. 7. Cost comparison, deep scrap metal and normal groundbeds. 
(Minimum power charge assumed.) 
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Costs 


A breakdown of costs of installing a deep groundbed, 
material and labor, is given in Table 1. 

A log of circuit resistance of the casing and pipeline at 
each site was taken as the casing was lowered and plotted, 
as shown in Fig. 6. These data indicate there was no need 
to go below 250 ft to get a low resistance groundbed in high 
resistance soil. 

The circuit resistance of each completed rectifier unit (de- 
termined from the voltage and current output) was lower 
than the resistance determined at the time groundbeds were 
installed. Resistances have gradually increased as expected 
and have leveled off, but are still below the first value de- 
termined. 

The protective spread realized from rectifier units with 
deep groundbed is cepeneenny one-third more than that 
obtained from units of like current output employing regular 
suface-type groundbeds. This is probably due to the position 
of the groundbed (anode) in relation to the pipeline 
(cathode) and the low circuit resistance of the deep ground- 
bed unit. 

Extensive tests by others have shown that interference 
problems with foreign structures are practically non-existent 
when deep groundbeds are employed, especially when the 
resistance of the groundbed is below 1 ohm. Tests at site 
No. 2 employing a normal surface-type groundbed show 
serious anodic interference with foreign lines with bonding 
drainage up to 20 percent of unit output required to avoid 
damages. Tests with the deep groundbed at this site show 
only slight change from off to on of unit with no bonding 
required. 


TABLE 1 
Drilling 
Hole drilled 250 ft and set casing... at $ 2/ft $ 500.00 
Materials 
33—3 in. x 60 in. graphite rods. at 10.50 346.50 
2—3 in. x 60 in. graphite rods. 
WR GURBD, oo 0 céatakvoreduer at 12.85 25.70 
100 ft—2/0 PVC cable............ at 35 35.00 
250 ft— No. 6 PVC wire.......... at WW 27.50 
4,500 ibs—coke breeze............. af 056 252.00 
15 ibs—resin coment............ er 1.32 19.80 
250 f—Grade No. 3, 8% In. casing at -85 212.50 
Total $ 924.00) 


Performance Data 

A soil resistance survey was made at each site selected, 
employing the four-terminal method. Separation of ter- 
minals was varied from 5 to 100 ft, giving an average 
soil resistance down to 100 ft. These data are presented in 
Table 2. 





TABLE 2 
Resistance in Ohm-Cm 
Depth in 
feet Site No. 1 Site No. 2 Site No. 3 
5 32,000 240 46 
10 13,200 180 42,000 
15 5,100 180 45,000 
20 8,000 200 52,000 
50 12,000 100 78,000 
75 _ 160 105,000 
100 4,000 200 70,000 


Valuation of Deep Groundbeds — Conclusion 


The advantages of employing deep scrap metal or 
graphite groundbeds are given below: 

1. Affords low resistant groundbeds in high resistance 
soil, thus making possible economic protection to bare 
pipeline in high resistant soil. 

Geometric location in relation to pipeline and low 

circuit resistance gives extensive coverage. 

3. Interference problems with foreign structures are 
minor. 

4. Engineering and corrosion surveying costs in locating 
low resistant soil are eliminated. 

5. Expensive rights-of-way are reduced and can be elimi- 
nated, as deep groundbeds can be located on existing 
pipeline rights-of-way. 

6. Resistance remains more constant with seasonal 
changes. 

7. The advantage of deep groundbeds over conventional 


te 

















+ +—t + T + t 
—+—+— ~ =e - = 
+ + +$—1—+¢ 
+> —-—+ + > | 
oon +- 
hnalintieedhontl 4 
+4} 4 oo 
11} 1f) lA t =a 
+—4, + + at 
an st 
i 
4-5 = 
t Egee + $$ 
,oeze —— 
+ 3: 
a tt 




















FIG. 8. Cost comparison, deep graphite rod and normal groundbeds. 
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graphite beds is emphasized in cost comparisons, Fig. 
7, 8, and 9. Installation cost includes groundbed, 
connecting cable, and mounted rectifier. An average 
installation cost was used for the conventional surface 
groundbed examples. These costs would be higher 
for high resistance soil and lower for low resistance 
soils. A minimum power charge is assumed for the 
deep groundbed in Fig. 7. The deep groundbed in 
Fig. 7 is a scrap metal type, whereas those in Fig. 8 
and 9 are graphite rod types, Scrap metal is more 
economical than graphite if a life of 15 or more years 
can be expected. 
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FIG. 9. Cost comparison, deep graphite rod and normal groundbeds 
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Brush gang fells a tree. 





Ripper works ahead of the ditching machine. 


CONSTRUCTING 
THE LINE 


Robert E. Gregory 


Gulf Interstate Gas Company 


p utting a pipeline together is a masterpiece of teamwork, 
skill, patience, endurance, and ingenuity. Over good terrain 
and bad, the new line creeps onward, pushed into the 
ground by men whose lives are punctuated with the terms 
of a tough trade — mucker, ditch man, “fire in the hole!”, 
stinger, and countless others that have grown up and come 
of age through the accumulated experience of a thousand 
construction jobs all over the world From these projects, 
work patterns develop, are improved or discarded. Through 
it all, the contractor’s key men work furiously to beat the 
clock, for time is money — the pivot upon which profit or 
loss may hinge. 

What would be a task force in the Navy, or a combat 
team in the Army, is a “spread” in pipeline language. It is a 
group of specialists who can do any job of pipeline ccastruc- 
tion in the geographical area to which they’ve been assigned. 

The boss is the spread superintendent, and he’s a pretty 
big man. The Spread Man will usually move in on a job 
with about a dozen supervisors who have worked with him 
for years and can tell what he had for breakfast by the way 
he slams a car door. These men are responsible for partic- 
ular segments of the finished job — the right-of-way, ditch, 
pipe, lowering-in, dope, welding, etc. Behind the men super- 
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vising these operations are other old-timers — machine op- 
erators, welders, dynamite men, casing men, etc., who stick 
with the contractor through the winter months in a kind 
of mutual reliance pact. 

Getting the land rights and making the survey aren’t the 
contractor’s jobs. But when he’s notified that the way is 
clear, he moves in his spread on the right-of-way and the 
action begins. First comes: 


CLEARING THE RIGHT-OF-WAY 

The brush gang moves down the right-of-way like ants 
through a candy factory. Axes ring, machetes swing, port- 
able saws buzz, and the burn piles smolder as they feed on 
green timber. Prime requisites for a member of the brush 
gang are strong back and legs, a steady eye, and no particu- 
lar fear of snakes or spiders. 

As the brush crew moves on, the clearing dozers move in, 
leveling and uprooting stumps and knee-high brush left 
behind by the gang. The dozer operators blade out room 
for the heavy traffic that will shortly follow them down this 
temporary highway, leaving piles of debris on both sides 
of the stripped right-of-way to be carried off or burned. 
Now the 66-ft wide strip (this varies) is ready for ditching. 
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PI OF IPCLNE CINVINECER, V/croper, | 70 UD-33 


RIPS DEEPER 


THROUGH FROST AND ROCK 


BES tears ae 
Pee ee ee cS 


CoReC KELLEY RIPPER has proven successful in: 
' °¢ PIPELINING 


° HIGHWAYS 
° STRIP MINING 





@ Deep ripping through the hardest of materials, 
frost and rock, comes easy to the C-R-C Kelley 
Ripper. This means more production for dozers, 
ditchers, or scrapers whether you‘re excavating 


highways, strip mines, or pipelines. 


Maximum ripping depth is seven feet for the 
largest ripper. For right-of-way clearance two 
shanks can be used. Hydraulic pistons maintain a 
constant ripping depth with no danger of the 


shank raising clear of the ground during a pass. 





C-R-C manufactures a full line of rippers to fit 


almost every tractor. Get full details by calling or 
Y Y 9 C-R-C Kelley Coal Ripper shown making a pass through 


writing C-R-C in Houston, Texas. a strip mine. Penetration depth is a maximum 7 feet. 





~ Se SERVING PIPELINERS SINCE 1933 
CRUTCHER ¢ ROLFS ¢ CUMMINGS, INC. 
: HOUSTON, TEXAS FARMINGTON, NEW MEXICO 
. P. O. Box 2073 UNderwood 4-639! P. O. Box 1207 DAvis 5-5523 
¥ IN CANADA 
ie Canadian Equipment Sales & Service Co., ltd., 7310 99th St., Edmonton, Alberta, Canada 
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* Ditching machines cut a smooth, even trench. 


DITCHING 

Contract specifications require the line to be buried 
generally with 30 to 36 in. of cover. In rock the cover may 
be from 12 to 24 in. Road and river crossings must be put 
in deepest. 

Ditching to 6 ft through soft, sandy soil isn’t too much 
of a problem. Stakes are set, and the ditcher goes to work. 
In rock country a ripper is used ahead of the ditching 
machine. The ripper is a 6-ft, massive steel hook, hydrauli- 
cally operated from a heavy crawler tractor. The operator 
sights on the stakes set down the middle of the right-of-way, 
starts up and lowers his hook to full depth. The ground 
is literally torn apart as he makes three passes over each 
section. The ripper thus performs two tasks—it loosens 
the soil for the ditching machine and it finds rock forma- 
tions too solid for the ditcher to remove. 

The ditching machine looks something like a stern- 
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Wagon drill in action. 


wheeler that has somehow wandered onto dry land. As the 
revolving buckets bite into the soil and deposit it on a 
conveyor belt, the huge machine inches forward in the 
track of the ripper, leaving behind a neat pile of backfill 
beside a clean, straight ditch. When the ditcher runs onto 
rock, he pulls up his wheel and lumbers onward to the 
next “good” stretch, leaving the rock to the drillers, dyna- 
mite men, and the muckers. The ditching machine also by- 
passes highways and streams either too deep or too rocky 
for it to handle. These jobs must be done more or less as 
ditching specialties. 


DITCHING SPECIALTIES 
Bedrock and hillsides go together in some areas, and 
the rock-bottomed stream is not uncommon. When rock is 
encountered, a drilling apparatus called a twin wagon drill 
is moved over the ditch area, holes are drilled, dynamite 
tamped, and the section shot to blast out the rock. Debris 


Pipe is strung along the right-of-way. 
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built for pipeline work 
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Carbody ... wide and heavy to withstand — : The challenge of pipeline work has been a 
stress. Three-piece removable bottom 


7 7 cc > > ae 
euver giate. Winged eoater sendh, good test for the ruggedness and dependa 


bility of Insley excavators and cranes. Insley’s 
Grantor Gad Tumblers equipped with wide-spread popularity and leadership in the 
bronze seal rings. . 


pipeline construction field prove Insley’s ca- 


pability in meeting this challenge. 


The Insley Pipeliner is bui/e for pipeline work. 
It is a high performance machine with the 


durability that the tough jobs demand. 


Heavy Duty Hoe Attachment « Box- 


Swing and Travel Shafts .. . large Crawler Rollers protected by bronze 
diameter with involute splining for seal rings and by neoprene rubber O- 


Gromer resetve SERGE. rings, Travel + Tractor Type Crawlers « Brake 


Type Jackframe « Optional: Two-Speed 


Type Cab Lock + Independent Boom 
qHERES ay Hoist « Independent Travel 


INSLEY MANUFACTURING CORPORATION 
GENERAL OFFICES—INDIANAPOLIS 6, IND 
WEST COAST DIVISION—LOS ANGELES 54, CALIF. 
THE MAXI CORPORATION (Subsidiary) LOS ANGELES 54, CALIF. 


Bending pipe in the field. 


is then clammed out by a backshoe or dragline, sometimes 
on such steep inclines that tractors must be used to hold 
the shovel in position on the side of the hill. 

If rock or rivers aren’t problems there are always the 
highway crossings. When the ditch reaches a highway, it 
must go down and under. This calls for extra deep ditch 
to get the boring machine in operation. The borer drills a 
hole under the road, supports are put in, and the hole 
made ready for the heavy-wall pipe or casing that will be 
pulled or pushed through to join the pipeline on both sides 
of the road. 

Special jobs like these are scouted ahead of time, and 
the work leap frogs ahead of the spread. Back where the 
ditch has been opened the pipe is being laid out on the 
right-of-way in an operation called stringing. 


STRINGING 
Pipe has been ordered and scheduled for delivery 
months before the contracts were let. It now appears on 


Pulling line-up clamp through pipe. 
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the right-of-way, hauled in from railway delivery points 
by trucks specially rigged with pipe trailers. Joints of pipe 
are carefully boomed off the trailers and laid end-to-end 
alongside the ditch. Some of the pipe has been bent at the 
mill to specifications called for in the contract. Other 
straight pieces will be bent in the field as the terrain may 
require. This work is done by a bending machine, which 
follows the stringer down the right-of-way. 

As soon as any appreciable amount of pipe has been 
strung and the proper bends made, the pipe gang goes 
to work. 





LINEUP AND TACK WELD 

Using lineup ring clamps and the internal lineup clamp, 
the pipe gang hustles joints of pipe together to be tack- 
welded, ready for the stringer bead welders. As the pipe 
joints are constructed, they are placed on skids so subse- 
quent operations may be performed more easily. Here the 
skill of the sideboom tractor operators come into play, for 
they must work together to raise or lower long sections of 
pipe on signal from the gang foreman. 

On the pipe gang, everyone has to be alert at all times, 
for this is the sort of work where injuries can easily occur 
from one lapse of attention. 


WELDING 

Welding, the heart of any pipeline construction, is the 
next operation. First are the stringer bead welders, the 
elite of a very fine company. Nobody welds on a pipeline 
merely because he walks up and says he’s a welder. Every 
welder is tested thoroughly before being hired. But the 
stringer bead man has to be an artist in his trade, for unless 
the initial bond between two joints of pipe is solid, anything 
put on top of it is going to waste. Thus, the stringer bead 
is run by a picked crew who do nothing else. 

Following the stringer bead comes the hot pass and cap, 
work performed by teams of welders on the “firing line.” 
Welding inspectors from the company inspect every weld, 
both visually and with the industrial X-ray machine. If a 
bad weld is discovered it is cut out and replaced, for 
eventually the line must be tested beyond ordinary work- 
ing pressures, and this test is the proof of the pudding for 
welders and inspectors. As the caps are put on each welded 
joint the coating and wrapping operation begins. 


Tack welding a joint. 
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UNITED GAS PIPE LINE CO. 
INSTALLS VAPOR PHASE® 


to cool 3 compressor units 
with own waste heat 


System Increases Engine Output and Life; Reduces 
Cylinder Wear; Would Permit Use of Sour Gas Fuel 


The 3-880 H. P. Gas Compressors at UGPL’s Cabeza Creek station, near San Antonio, Tex., installed 
in 1957, are taking the power to drive their cooling fans from the waste heat of their own opera- 
tion. The formerly wasted heat is taken from the VAPOR PHASE® separators in the form of low 
pressure steam. This steam drives the cooling air fans through steam turbines, an exclusive pat- 
ented feature of the Vapor Phase System. 


The decision, to install Vapor Phase® Thermal Circulation Cooling was based on the successful 
operation of a similar installation, made in 1953, on 5-880 H. P. engines at UGPL’s Agua Dulce 
Station which resulted in better combustion, reduced cylinder and ring wear and lowered operat- 
ing costs. 


VAPOR PHASE® FLOW DIAGRAM — water and steam from the engine 
power cylinders flow through a header to the Vapor Phase® steam 
separator. Steam produced powers the turbine driven fan which fur- 
nishes air to dissipate engine heat. All condensate is returned to the 
water and steam header. Water from the separator circulates through 
the power cylinder jackets by gravity 





CABEZA CREEK STATION — 
Steam generated from waste 
heat posses through Vapor 
Phase® Steam Separator and 
operates turbine driven fan, 
condensing the steam and 
cooling the lube oil. Operat- 
ing costs ore reduced while 
freeing the engines for 
greater power output. 
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ENGINEERING CONTROLS, Inc. 
AN AFFILIATE OF ST. LOUIS SHIPBUILDING & STEEL CO. 


VAPOR PHASE 611 East Marceau Street 1939 North Hillhurst Avenue 
St. Lovis 11, Missouri Los Angeles 27, California 


THE PIPELINE ENGINEER, October, 1958 FOR FURTHER INFORMATION ON | D-39 


ADVERTISED PRODUCTS, SEE READER SERV! 





COATING AND WRAPPING 


Before the pipe can be put into the ditch, it must be 
cleaned externally and given a special coating and wrap to 
help protect it against corrosion. Cleaning and priming is 
done by a machine with revolving wire and hair brushes, 
and right behind this operation comes the coating and 
wrapping machine. The latter applies a uniform layer of 
hot dope to the primed pipe and covers it with layers of 
glass fiber, asbestos felt, and kraft paper, all in one 
operation. . 

After the “green” dope has set up, detectors are run over 
the coated pipe to search out pinholes, called “holidays” by 
pipeliners. When a fault is found in the coating, the “holi- 
day detector” emits an electric spark and the spot is marked 
for patching. Such places are hand patched by the dope 
gang. 

Although much of the coating and wrapping of pipe is 
done on the job, in many instances it is coated in plants 
that make a specialty of this sort of work. In other instances 
pipe is coated and wrapped in central yards situated near 
the right-of-way of the pipeline. 

Protective coatings are not limited to hot enamels. There 
is a growing use of tapes, plastic tapes made of polyethyl- 
ene and polyvinylchloride, and coal-tar-coated tapes. Wax- 
type coatings also are used, and for special applications 
concrete-type coatings. And, epoxy-resins, which can be 
sprayed or painted on pipe, are being thoroughly tested. 


LOWERING-IN 


After the pipe is coated and wrapped it may be lowered 
into the ditch immediately, or it may be placed on skids 
for lowering in later. 

The lowering-in foreman oversees the delicate task of 
putting the line to bed in the ditch, and also supervises the 
making of tie-ins at road and river crossings and at valve 
settings. When the pipe must be taken off skids and lowered 
in he will have anywhere from three to six sideboom opera- 
tors and a crew of swampers. 

Using hand signals he quarterbacks the operators as they 
pick up the pipe and inch it over and into the ditch. The 
lowering-in chief takes a long look at the ditch before the 
pipe is set down for the condition of the ditch must please 
him. If there is insufficient padding, or the ditch isn’t deep 
enough, he’ll hold everything until the ditch is right. He 
will always get as much pipe in as possible, to allow for 
expansion and contraction. 

Once the line is in the ditch, a last inspection ascertains 
that tie-ins are made, and the fit in the ditch is good. Then 
begins backfilling. 


BACKFILL AND CLEANUP 


The operation that pulls the earth back into the ditch, 
around and over the pipeline, is called backfilling. If the 
spoil bank contains large, sharp rocks, the coating must be 
protected before the ditch is backfilled. This can be done 
by hauling in dirt or sand and filling in next to the pipe 
before the rest of the ditch is backfilled. It can also be done 
with a ditch padder that sorts the fine material from the 
spoil bank and drops. it over the pipe. Sometimes a rock 
shield or padding is used, composed of multiple layers of 
bituminous-saturated felt bound with a_ mineral-filled 
mastic. 

Backfilling consists of returning to the ditch the earth 
that was removed when the ditch was cut, and is done 
with sideboom tractors equipped with scoops (known as 
dragline backfillers), or with bulldozers. 

With the ditch backfilled, cleanup takes place. Fences 
must be restored, debris carted off or burned, and any 
damage off the right-of-way must be repaired to the satis- 
faction of the landowner. The line, now buried under a 
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Running the filler bead. 


Coating and wrapping. 


clean, neat strip of fresh-turned earth is ready for cleaning 
internally and testing. 


TESTING THE LINE 

Before the line is tested it is cleaned internally by forc- 
ing through it scrapers, called “pigs.” Testing is by sections, 
usually several miles in length. Pressures are applied in 
excess of what the operating pressure will be, to allow for 
a margin of safety, by pumping in gas, water, or air. Pres- 
sure is left on the line for 24 hr, as a rule, and if there is 
no drop on the pressure gage, the line is known to be 
“tight.” 

If the contractor has done his job well, the pipeline will 
not be seen again for at least 20 years. To help him achieve 
this result, every operation is inspected by company 
inspectors. 

In an age of rockets, satellites, and nuclear weapons, 
pipeline construction is an easily misunderstood business. 
You get some pipe, lock it together, dig a ditch, and bury it. 
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Kellogg Sets New Standards 
of Reliability in Microwave 


Backed by the world-wide technical, manufacturing, installation 


and operating experience of ITT 


PY, 
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New MICROPLEX provides 23 plug-in chan- 
nel units in 32 feet of space —a 4:1 size reduction 


Each modulator and demodulator channel unit 
features printed circuitry. 


Microwave was pioneered by ITT in 1931 with the 
Channel crossing from Calais to Dover. Today Kellogg 
Microwave is achieving new levels of reliability: 
99.998%, far superior to wire line systems! Operat- 
ing in dozens of installations throughout the world, 
Kellogg’s complete communications package includes: 
e Microwave — operating in the 2,000 and 10,000 
megacycles bands. 

@ Terminating Equipment—for automating functions, 
including teletype, telemetering, remote control, data 
transmission. 

Part of the Kellogg 10-C Microwave System is the 
new 10-C-2 “Microplex”: a 23 or 45 channel PTM 
multiplexing equipment. It features printed circuits, 
miniaturized components, minimum maintenance, and 
occupies only three-and-one-half feet of rack space. 
All demodulators are semi-passive—only one tube 
per channel; modulators are passive—no tubes. The 
23 channels use 41 tubes with an input of 180 watts 
—a 5:1 reduction in power consumption, 

MICROPLEX may also be packaged in one seven- 
foot rack to provide 45 channels; or 23 channels with 
two-wire termination and tone signaling. Signal cross- 
talk is 62 db and signal-to-noise (F1A) is 70 db for 23 
channels. 

Our engineering staff is always at your service— 
ready to discuss your communications problems. Write 
for complete details. 

Kellogg Switchboard and Supply Company, 
6650 S. Cicero Avenue, Chicago 38, Illinois. 
Communications Division of International 
Telephone and Telegraph Corporation. 
Kellogg Offices and Warehouses: 


CALIFORNIA 

23 Broderick Road 
Burlingame, Calif 

OXford 7-5780 

TWX SAN MATEO CAL 06 


MINNESOTA 

6100 Excelsior Blvd 
Minneapolis 16, Minn. 
West 9-6715 

TWX MP 1195 


GEORGIA 

1594 Southland Circle, N.W. 
Atlanta 18, Georgia 
SYcamore 4-2441 

TWX AT 351 
ILLINOIS 

4600 So. Tripp Ave. 
Chicago 32, Illinois 
CLiffside 4-4300 

TWX CG 3296 
KANSAS 

7th & Sunshine Road 
Kansas City 15, Kansas 
MAyfair 1-4418 

TWX KC KAN 1055 


NEW JERSEY 

165 Prospect Street 
Passaic, New Jersey 
PRescott 9-3610 

TWX PAS 1067 

OHI0o 

1555 West Fourth Street 
Mansfield, Ohio 

1 Afayette 46511 

TWX MANS 0 132 
TEXAS 

1515 Turtle Creek Bivd. 
Dallas 7, Texas 
Riverside 7-5191 

TWX DL 02 


EXPORT — 165 Prospect Street, Passaic, New Jersey 
PRescott 9-3610, TWX PAS 1067 





AELLoce 


CHICAGO, ILLINOIS 








Lowering-in. 


That is the popular conception. It takes only a few days on 
a spread to realize that this simplicity is a snare and a 
delusion, for every mile of the way presents new and dif- 
ferent problems that must be overcome. Underground 
springs, quicksand, irate landowners, state regulations, poor 
housing, unexpected rock, all bring grey hair to the spread 
man. While the farmer smiles at the rain gently descending 
on his fields for the seventh day in succession, the spread 
man grimaces and sets himself to pump and muck the 
ditch as soon as the sun comes out. Over the 12 to 15 miles 
of his spread he is called upon continually to make deci- 
sions, to improvise, to invent, and ultimately to get the line 
in the ground, ready for operation before the leaves turn. 

Whether he succeeds in this effort depends on a great 
many other people and situations not discussed in this 
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Making a tie-in. 


article. Many people have much to do with the outcome 
of the construction—the engineering department of the op- 
erating company, where design and specifications origi- 
nated and where responsibility for inspection is lodged; the 
purchasing department, which sees to it that the pipe and 
fittings are delivered where and when needed; the land de- 
partment, whose agents clear legal tangles on the right-of- 
way, which often surpass the physical tangles, and the 
transmission department, which cleans, tests and places in 
service the completed pipeline. 

His own logistics and those of his sub-contractors have 
a direct effect on the contractor’s ability to get the job 
done. And in a highly competitive business like pipelining, 
getting the job done is more than just a matter of pride 
and reputation. q 


Right-of-way cleaned up. 
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POWER BOOSTING 


RICHFIELD’S 2-CYCLE 


i 


Richfield Oil Corporation’s compressor installation at Coles Levee, California, 
is one of several which have accumulated thousands of hours of trouble 
free operation with the Multiple AiResearch Turbocharger System 


...The Multiple AURESEARCH 
Turbocharger System 


has helped solve the Richfield 
Oil Corporation’s need for more 
power to meet increased demands 
at its compressor stations. Turbo- 
charging the 2-cycle natural gas 
engines with the Multiple AiRe- 
search Turbocharger System prov- 


ed to be an economical and quick 


THE 
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method for boosting power. 

The turbocharger installation is 
simple and clean. Two production- 
type AiResearch turbochargers 
are mounted directly on the ex- 
haust manifold. The compressed 
air is directed to the engine intake 
AiResearch 


through an inter- 


CORPORATION 


GAS COMPRESSORS 


cooler. This increases engine out- 
put from 300 H.P. to 375 H.P. 

AiResearch is a leader in the de- 
velopment and production of air- 
cooled turbochargers and turbo- 
charger controls for all major 
diesel engine applications. 


Your inquiries are invited 


AiResearch Industrial Division 


9225 South Aviation Blud., Los Angeles 45, California 


FOR FURTHER INFORMATION ON 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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eentens @ ecerng To keep pace with their 
increasing customer demands, 
El Paso Natural Gas Company 
completes 1lith pumping station 
powered by General Electric 


gas turbine drives 


COMPACT GENERAL ELECTRIC GAS TURBINES can 
provide twice the horsepower of some other prime 
movers occupying the same floor space. This rotating 
gas turbine and centrifugal compressor provides 
smooth, quiet, operation. Installation and mainte- 
nance costs are low. 


CENTRALIZED Cabinetrol control panels handle practically all 
auxiliary station functions from one convenient location. Cen- 
tralized control saves operator time . .. cuts maintenance costs. 


Ki os 
DEPENDABLE G-E Tri-Clad* AC Generator provides eco- 
nomical auxiliary power for Belen Station. Improved bearing 
system gives greater efficiency, longer life, reduced maintenance. 








N 1950, as a part of its continuing expansion pro- 
gram to meet growing demands for gas in the 
West, El Paso Natural Gas Company began the use 
of gas turbines for centrifugal compressor drives. The 
completion of Belen Turbine Station, near Belen, New 
Mexico, marks a recent step in the realization of their 
expansion plans. 

Belen Station is the 11th EPNG facility to be 
equipped with General Electric gas turbine drives and 
centralized control systems. Performance records show 
that these rugged, compact G-E drives require very 
little maintenance, and afford substantial floor-space 
savings. 


New, simplified General Elect:ic turbine design elimi- 
nates the expense of maintaining a number of auxiliary 
pumps, blowers and associated equipment. Utilization 
of either full or semi-automatic control further reduces 
station operating costs. 


* Reg. Trade-mork of General Electric Co 


Pre-assembled G-E Cabinetrol* control panels help 
cut installation costs and centralize operation of 
auxiliary station functions. Because Cabinetrol control 
panels can be conveniently located in areas away 
from operating machinery, no expensive, specially 
protected equipment is necessary. In addition, the 
central location of control panels saves operator time 
and helps provide a neater station appearance. 


General Electric offers complete engineering service 
to help you plan the drive system which best meets 
your gas-pipeline station requirements. Utilization 
of G-E’s experienced system engineering staff can 
help you get your station in operation faster, with 
fewer problems, and with less expense. For complete 
information, contact your nearby General Electric 
Apparatus Sales Office. For full details on G-E gas 
turbines, write for free bulletin GED -3546, to General 
Electric Co., Section 662-51, Schenectady 5, N. Y 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 




















DEDICATION OF TERMINAL 
SIGNALS FULL OPERATION 


Little Big Inch 





Reconverted to common carrier, complete 
range of petroleum products will be 
handled with LPG transportation stressed 


Frank H. Love, editor 
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LITTLE BIG INCH Division of Texas 
Eastern Transmission Corporation 
dedicated a terminal at Lebanon, Ohio, 
last month amid much fanfare, which 
marks a new milestone for an histori- 
cal pipeline carrier system emergency- 
born during World War II. 

Lebanon is the easternmost terminal 
on a products system that is the first 
common carrier pipeline link between 
Gulf Coast refineries and growing con- 
sumer areas of the Midwest. 

The system has further significance 
in that it will give a big boost to trans- 
portation of LPG by pipeline. Already 
a trial shipment of propane has been 
made from the Gulf Coast to Lebanon, 
and its successful handling resulted in 
announcement that top priority would 
be given to plans to extend LPG trans- 
portation to the Eastern Seaboard. Nor 
should a fact be overlooked that was 
voiced at the dedication ceremonies by 
Cezptain Matthew V. Carson, Jr., di- 
rector, Office of Oil and Gas, Depart- 
ment of Interior, who pointed out that 
the Little Big Inch, which once served 
nobly in a national emergency, would 
again be available for national defense 
should the need arise. 

The Little Big Inch products system 
has its origin at Baytown, Texas, near 
Houston, a few miles inland from the 
Gulf of Mexico. Its route is northward 
through Louisiana, Arkansas, and Mis- 
souri, then eastward across Illinois, In- 
diana, and Ohio. A new 14-in. lateral 
was added last year, between Seymour, 
Indiana, and Chicago, Illinois, where 
it will have access to nine terminals 
owned by other companies. In addi 
tion to these terminals and the one at 
Lebanon, there are Little Big Inch ter- 
minals at El Dorado, Arkansas City, 
and Little Rock, Arkansas; Cape Girar- 
deau, Missouri; Princeton and Indiana- 
polis, Indiana 


Wartime Beginning 
Little Big Inch, which now has ap- 
proximately 1800 miles of line and 27 


Lebanon Terminal, 30 miles northeast of Cincinnati, will be distribution point for wide area in southwestern Ohio. 
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Multiplex Channeling Equipment! 





Complete 12-channel 
multiplex assembly. A 
ini of 
equipment is required. 
Standard building 
blocks ore used for 
simplified maintenance. 
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RCA Microwave Specialists will be glad to answer any 


questions and help plan your installation. Nation-wide 
services of the RCA Service Company are provided to 
keep entire system operating at its peak. Mail coupon 


for further particulars. 


RA 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS PRODUCTS 
Camden, N. J. 
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To change channel 
simply change one plug-in crystal. 


RCA Type MV-124 with 
All Channel Units Identical 
and Interchangeable 











Specifically designed for microwave use, RCA Channeling 
Equipment provides complete flexibility. Frequency selection 
is by means of a plug-in crystal. Except for this crystal 
all Channel Units are identical and interchangeable, thus sim- 
plifying planning, installation and maintenance. 


Whatever your channeling requirements, MV-124 Multiplex 
Units can be easily stacked to provide two channels, three 
channels, or up to 24 voice channels without group modulat 
ing. Higher capacity systems can be obtained by stacking 24 
channel groups. One unit is required for each voice channel 
desired. Single sideband suppressed carrier techniques aré 
used to supply 24 channels in the band between 10 ke and 
130 ke frequency, leaving frequency space for 18 tone chan 
nels below 10 ke. Simultaneous transmission of many chan 
nels of intelligence is accomplished by modulating separat« 
sub-carriers spaced uniformly throughout the base-band 
modulating system: Channels are spaced one above the othe: 
in the available modulating band width. 


CRYSTAL CONTROL assures high stability 
and greoter accuracy. For operations such 
as frequency shift telegraph and facsimile 
transmissions, an unusually high degree of 
clarity is attained. 


DOUBLE HETERODYNING enables all cir 
cuits in all units to be identical except for 
the plug-in crystal element. 


SINGLE SIDEBAND OPERATION enables 
each channel to use a minimum of spectrum 
space. This means less obsolescence due to 
assignment, possible congestion of the available micro- 
wave spectrum 


RCA Microweve . . . performance-proved in more than a million 
channel miles of operating systems throughout the world. 


amc mcmama amare ti cance area ile a 


a 


VERTISED PRODUCTS 


Radio Corporation of America 
c icati Products, Dept. L-127, Building 15-1, Camden, N. J 


Please send me the latest literature on: 





RCA Multiplex Channeling Equipment 

RCA Microwave for use in 
Nome , Title 
Company 
Address 
City Zone State 
| Have representative contact me 


FOR FURTHER INFORMATION ON 
EE READER SERV AR 
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Millard Neptune, senior vice president of Texas Eastern in charge of products operations, 
emceed the dedication ceremonies, participated in by many prominent persons. 


pump stations in service, has a war- 
time beginning. At a time during World 
War II when German submarines were 
sinking tankers by the score and threat- 
ening to completely shut off crude oil 
supplies to eastern refineries, the gov- 
ernment decided that overland pipe- 
lines were the only answer. Built under 
the name of War Emergency Pipelines, 
Inc., a 24-in. crude oil line was laid 
from producing fields of the South- 
west to the East. A 24-in. pipeline for 
crude oil transportation was the larg- 
est diameter built up to that time and 
it was understandably called the Big 
Inch. Soon a companion line for ship- 
ment of refined products was con- 
structed of 20-in. pipe and quite logical- 
ly was named the Little Big Inch. 

When the war was over and their 
need for national defense ended, the 
government offered these lines for sale. 
This was in 1946, and the following 
year they were bought by Texas East- 
ern Transmission Corporation, an or- 
ganization formed to bid on the lines. 
An interesting sidelight is the fact that 
the cost to build the two lines was 
$146,000,000 and they were sold for 
$143,000,000, possibly the only in- 
stance of the government not losing its 
shirt on the sale of war surplus ma- 
terial. 

The lines were purchased with the 
idea of moving gas through them and 
they were converted to this service. 
After serving in this capacity for some 
10 years Texas Eastern asked the Fed- 
eral Power Commission for permission 
to remove the Little Big Inch from gas 
service so it could be reconverted to a 
common carrier of petroleum products. 
Permission was granted in January of 
this year. 

Besides the original Little Big Inch 
system, and the 14-in. lateral from 
Seymour to Chicago, what was for- 
merly the Triangle Pipeline Company 
is a part of the Little Big Inch Divi- 
sion. Texas Eastern purchased Triangle 
in 1953, a products pipeline serving 
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refining centers in East Texas, North 
Louisiana, and South Arkansas. 


Lebanon Terminal Facilities 

Tankage is provided at the Lebanon 
Terminal for receiving batches of 
many petroleum products—automotive 
and aviation fuels, kerosine, heating 
oils, and various grades of tractor and 
diesel fuels. A control station is the 
nerve center for delivering products 
from the pipeline into terminal tank- 
age through a manifold network. 


How the Terminal Operates 

When a shipment of petroleum prod- 
ucts is scheduled to be delivered at Leb- 
anon Terminal, the operator is noti- 
fied by the dispatcher in the general 
office of the type of shipment, its size, 
and expected time of arrival. Notifica- 
tion is made over a company-operated 
teletype network. 

Appropriate valves are opened and 
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closed at the terminal to place the tank 
selected in line to receive the shipment. 
The valves are lined up just prior to re- 
ceiving the product in such a way that 
only one valve need be opened and one 
closed in order to switch the stream to 
the next tank. These valves are opened 
and closed by means of switches on the 
main instrument panel in the control 
building. 

As the arrival time for the shipment 
nears, the operator begins watching 
the readings on a gravitometer on the 
main instrument panel. This instru- 
ment is connected to the Little Big Inch 
main line, upstream from the main de- 
livery valve. When the gravitometer 
begins to record a change in liquid 
gravity, indicating arrival of the ex- 
pected shipment, the operator opens 
the main delivery valve by a switch 
on the instrument panel and the prod- 
uct begins flowing into the selected 
storage tank. 

As he opens the main line valve and 
delivery begins, he records the start of 
delivery on a printed ticket. The ticket 
printer is driven by a positive displace- 
ment type meter that measures the flow 
of liquid. When delivery is complete, a 
second recording is made on the ticket 
showing the amount of liquid delivered 
into the storage tank. 

If there is to be more than one ship- 
ment delivered at the terminal, the op- 
erator begins delivery into another 
storage tank by pressing the appropri- 
ate switch on the control panel. A sec- 
ond meter and recorder, provided for 
such purposes, begins operation as the 
switch is made, thus tabulating in the 
same manner the amount of the second 
shipment. Additional shipments are 





H. M. McDonald, vice president and general manager, Little Big Inch Division, Texas Eastern, 
has just finished turning the valve that began service at the terminal, and is looking quite 
content. With him are Miss United States (Eurlyne Howell) and Miss Ohio (Peggy Putnam) 
who also participated in the dedication ceremonies. 
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ADVERTISED PRODUCTS, SEE READER SERV A 





Socony Mobil's distribution terminal, which receives its products from the Little Big Inch pipeline. 


received by alternately using each 
meter and recorder to print the delivery 
tickets for each shipment as it is re- 
ceived. 

A special feature of this terminal is 
the meter proving loop. This is a spe- 
cially calibrated section of pipe that can 
be used at any time to prove the ac- 
curacy of the delivery meter to assure 
the shipper that he is receiving into the 
storage tank the volume of products 
metered. 

To remove products from the stor- 
age tanks for distribution, the delivery 
operator at the loading dock has simi- 
lar controls, which can open and close 
the proper valves connecting the right 
storage tank to the delivery rack. 
Pumps are started and the product 
moved from the storage tank to the 
delivery truck. 


Socony Mobil Terminal 
Adjacent to Texas Eastern’s Little 
Big Inch property Socony Mobil Oil 
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Company has built a distribution ter- 
minal, consisting of four tanks, a con- 
trol building, and a truck loading rack. 
These facilities will handle about 45,- 
000,000 gal of petroleum products a 
year for distribution throughout 
southwestern Ohio. Shipments will be 
from the company’s refinery at Beau- 
mont, Texas, which has recently un- 
dergone an extensive modernization 
and expansion program. 

A shipment of Mobilgas Special 
from that refinery was the first petro- 
leum product to flow through the Little 
Big Inch pipeline into the new Lebanon 
Terminal, and it was delivered to Soc- 
ony Mobil terminal as a part of the 
dedication ceremonies. H. M. McDon- 
ald, vice president of Texas Eastern 
and general manager of the Little Big 
Inch Division, turned the valve to make 
the delivery, and Walter Guthrie, man- 
ager of the Detroit division of Socony 
Mobil, presented J. W. Hargrove, finan- 
cial vice president of Texas Eastern, 


Artist's illustration of how the Todhunter Terminal for underground storage of LPG is being dug by mining methods. 


—— Oa as a 
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with a check in payment for the ship- 
ment. 
Underground LPG Storage 

A few miles from the Lebanon Ter- 
minal, just south of Middletown, Ohio, 
an underground storage cavern for 
for liquefied petroleum gases is being 
provided by Texas Eastern. This will 
be known as the Todhunter Terminal 
and will have a capacity of 12,000,000 
gal of LPG. Later, additional storage 
capacity will be constructed at the site, 
which is on an 89-acre tract. 

From the Todhunter storage LPG 
will be distributed by truck and rail 
throughout a wide range of states from 
Michigan to New England. It will be 
brought to the terminal, of course, 
through the Little Big Inch system. 

The Todhunter cavern is being 
mined from a stratum of gray shale 
lying about 350 ft beneath the earth’s 
surface. First step in construction was 
to drill a verticle shaft and cement in- 
side it a 42-in. diam steel casing. Min- 
ers then opened a small room at the 
base of the shaft. A large high-lift 
bulldozer was dismantled on the sur- 
face, lowered piece by piece, and re- 
assembled in this room. Using the bull- 
dozer and specialized mining tools cor- 
ridors are being tunneled into the shale. 
The corridors are approximately 15 ft 
wide and 20 ft high. As the tunnels are 
made about two-thirds of the shale is 
left untouched to form walls and pil- 
lars and preclude the falling roof or 
caving sides. 

Facilities will be provided at the ter- 
minal to refine and filter the LPG be- 
fore it is loaded into tankcars and tank 
trucks for shipment, to assure a pure 
product. x** 
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(Drawing by courtesy of Texas Eastern News 
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in 1953, a products pipeline serving 
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who also participated in the dedication ceremonies. 


WITH THE PIPELINE 





@ Brown & Root, Inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Lasteru Transmission Corporation to fur- 
nish field supervision for construciion of 
626 miles ef 30-in. loops along the com- 
pany’s line between Beaumont, Texas. 
and Uniontown, Pennsylvania. Also 39 
miles cf 4, 6, and 12-in. in South Louisi- 
ana for Southern Natural Gas Company. 
Laying gathering system in Lake Mara- 
caibo, Venezuela, for Creole Petroleum 
Corporation, using concrete coated pipe 
up to 40 in. diam. 


@ Eastern Pipe Line Contractors, 820 Mercan- 
tile Building, Dallas, Texas. Has 79 miles 
of 10-in. between Quartzsite and Yuma, 
Arizona. for El Paso Natural Gas Com- 
pany 


@ H. C. Price Co., Price Tower, Bartlesville, 
Oklahoma. Laying 133.4 miles of 30-in. 
loop line in Tennessee and Kentucky for 
Texas Eastern Transmission Corporation 


@ Panaoma-Williams Corporation, 1418 Mel- 
rose Building, Houston 2, Texas. Has 100 
miles of 24-in. from Hughesville, Pennsyl- 
vania, to the Delaware River for Trans- 
continental Gas Pipe Line Corporation 
Also has 35 miles of 30-in. for the same 
company between the Delaware River 
and Princeton, New Jersey. 


@ Williams Brothers Company, National 
Bank of Tulsa Bldg., Tulsa, Oklahoma. Has 
212.5 miles 20-in. crude line for Socony 
Vohil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
Puerto Cabello on the Caribbean Coast. 
Has contract for 42 miles, 24-in. in Louisi- 
ana for Southern Natural Gas Company 
Has contract to build segments of a Natu- 
ral Gas Pipeline Company of America 
line, consisting of 185 miles of 36-in. in 
Nebraska and Kansas, and 98 miles of 
34-in. in lowa 


@ O. R. Burden Construction Corporation, 
Box 5216, Tulsa, Oklahoma. Has 32.8 miles 
of 16-in. from Muncie, Indiana, to east of 
Hollansburg, Ohio, for Panhandle East- 
ern Pipe Line Company. Has 76 miles of 
20-in. from Ft. Laramie, Wyoming, to 
Clendo Junction and from Casper to 
Welch for Service Pipe Line Company. 
Also has 54 miles of 12-in. to take up 
and recondition in Goshen, Platte, and 
Converse counties, Wyoming, for same 
company. Also has 29.5 miles of 8-in. to 
raise, recondition and replace between 
Service's Post and Cogdell stations in 
Garza and Kent counties, Texas. Has 47.7 
miles of 12-in. from that company’s Salt 
Creek station in Natrona County, Wyom 
ing, to North Fork station in Johnson 
County and from Salt Creek to Casper 
stations. Has contract for gathering sys- 
tem consisting of approximately 84 miles 
of 4 to 16-in. pipe in Jack and Wise 
counties, Texas, for Natural Gas Pipe- 
line Company of America 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has contract on 
7240 ft 30-in. Mississippi River crossing 
at Happy Jack, Louisiana, for Tennessee 
Gas Transmission Company. 


@ R. H. Fulton & Company, Box 1526, Lub- 
bock, Texas. Has 21 miles of 26-in. from 
Fritch, Texas, northward, and 205 miles 
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CONTRACTORS 


of 36-in. to a point near Meade, Kansas, 
for Natural Gas Pipeline Company of 
America, and will also build segments of 
the line from Offerle to Lincoln, Kansas. 
Has 47 miles of 10, 12, and 16-in. from 
Erick, Oklahoma, to Shamrock, Texas, 
and 15 miles of 30-in. in the vicinity of 
Jal, New Mexico, for El Paso Natural 
Gas Company. Also 50 miles of 30-in. for 
Pacific Northwes: Pipe Line Company be- 
ginning near Opal, Wyoming, and extend- 
ing northward to Big Piney, Wyoming. 
And 61 miles of 16-in. and i5 miles of 
20-in. for El Paso Natural in states of 
New Mexico, Arizona, and Utah. 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has 216 
miles of 30-in. gas line loops for Gulf 
Interstate Gas Company in Louisiana, 
Mississippi, and Tennessee. Has 38 miles 
of 30-in. gas line for Tennessee Gas 
Transmission Company from the Gulf 
Coast to Yscloskey, southeast of New 
Orleans, Louisiana. Has Atchafalaya 
River crossing for Transcontinental Gas 
Pipe Line Corporation just north of Mel- 
ville, Louisiana, consisting of one 30-in. 
and one 18-in. line. Has 54 miles of 24-in. 
natural gas line loops for Gulf Interstate 
Gas Company in the vicinity of Rayne, 
Louisiana. Has approximately 106 miles 
of 24-in. gas line for Southern Natural 
Gas Company in Mississippi and Ala- 
bama. Has 62 miles of 20-in. crude line 
for Shell Pipe Line Corporation from the 
vicinity of Nairn, Louisiana, north to 
Norco refinery above New Orleans. 


@ Mannix Company, Lid., 737 Eighth Avenue 
West, Calgary, Alberta. Has 90 miles of 
10-in. between North Bay and Sudbury, 
Ontario, for Northern Ontario Natural 
Gas Company, Ltd. Also has 220,000 ft 
of 2 to 8-in. distribution lines for same 
company in Sudbury. Has 20 miles of 2 
to 14-in. for British American Oil Com- 
pany, Ltd. consisting of a wet-gas con- 
densate gathering system in the Pincher 
Creek, Alberta, area. Has 40 miles of 10- 
in. oil pipeline from Swan Hills field to 
Fort Assiniboine, Alberta for Home Oil 
Company and McColl-Frontenac Oil 
Company. 
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"BETTER SWAP IT U2) BOYS THEY'RE 
CATCHIN' UP AGAW (“ 
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@ Arey Pipe and Construction Company, inc., 
Box 1501, Pampa, Texas. Has 105 miles of 
6-in. for West Emerald Pipeline Corpora- 
tion between Amarillo, Texas, and Tu- 
cumcari, New Mexico. 


@ Halimac Construction Company, 3701 Buf- 
falo Drive, Houston, Texas. Has undeter- 
mined amount of gathering system line 
for El Paso Natural Gas Company in the 
Four Corners area of New Mexico and 
Colorado. 


@ Fulton Banister, Lid., 625 Northern Hard- 
ware Building, Edmonton, Alberta. Has con- 
tract with Saskatchewan Power Corpora- 
tion for 124 miles of 10-in. line from Steel- 
man to Regina. Has 40 miles of 10 and 
12-in. line for Home Oil Company and 
McColl-Frontenac Oil Company from 
Fort Assiniboine to Edmonton, Alberta 
Also 82 miles of 10-in. and 6 miles of 
12-in. for Federated Pipe Line, Ltd. This 
is the Southern Schedule of Federated’s 
crude oil line from Swan Hills to Edmon- 
ton. Project includes four river crossings. 
North Saskatchewan, Pembina, Pembina 
Diversion, and Athabasca. 


@ Macco Corporation, 14409 Paramount 
Bivd., Paramount, California. Has 20 crews 
installing and replacing gas pipelines in 
Southern California area for Southern 
California Gas Company and Southern 
Counties Gas Company. 


@ Engineers Limited Pipeline Company, 225 
Bush Street, San Francisco 4, California. Has 
102 miles of gathering lines in Aneth field, 
Utah, for El Paso Natural Gas Company. 


@ Mid-Mountain Contractors, Inc., 1310 Air- 
port Way, Seattle, Washington. Has con- 
tracted 17 miles of 8-in. between Pasco 
and Attalia, Washington, for Cascade Nat- 
ural Gas Corporation. Also 9 miles of 4 
and 6-in. for Washington Natural Gas 
Company in Kings County, Washington. 


@ Banister Construction, Lid., 625 Northem 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 5000 consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power Corporation. 


@ H. L. Gentry Construction Company, P. O. 
Drawer 32, Perrysburg. Ohio. Has 40 miles 
of 24-in. between Oneida and Phoenix, 
New York, for Niagara Mohawk Power 
Corporation. 


@ Vaughn & Taylor Construction Company, 
Inc., Box 3266, Odessa, Texas. Has 22 miles 
of 2 to 20-in. waterflood system near 
Monahans, Texas, for Gulf Oil Corpora- 
tion. Has 20 miles of 4 to 10-in. to take-up 
and relay on Pan-American Petroleum 
Corporation's gathering system in the 
South Fullerton fieid, Andrews County, 
Texas. 


@ Piagott Construction, Ltd, Calgary, Can- 
ada. For Interprovincial Pipe Line Com- 
pany, 82 miles of 24-in. loops in Alberta 
and Saskatchewan. 


@ G. E. T. Construction Company, inc., 435 
South 116th Str-et, Milwaukes, Wisconsin. 
Laying 13.2-mile, 8-in. loop near Fort 
Madison, Iowa, and 25.3-mile, 12-in. loop 
near Madison, Wisconsin, for Michigan- 
Wisconsin Pipe Line Company. 


@ Western Pipe Line, Inc., P. O. Box 1076, 
Austin, Texas. Laying 112 miles of 24-in. 
and various size pipe in southern Louisi- 
ana for Southern Natural Gas Company 
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Contractors 


@ Okiahoma Pipe Line Constructors, P. O. Box 
13227, Dallas 20, Texas. Has 100 miles of 
30-in. for Creole Petroleum Corporation 
between Temblador and Caripito, Vene- 
zuela; this is the company’s first Vene- 
zuelan venture since 1944. Has 96 miles of 
30-in. line from Columbus, Mississippi, 
to Tennessee River for Tennessee Gas 
Transmission Company. (This project to 
be performed by Oklahoma Contracting 
Company. ) 

@ Mojestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has un- 
determined amount of gathering system 
for Producers Pipeline Ltd. in the Esta- 
van, Saskatchewan, area. Has contract to 
lay city distribution system in Cooksville, 
Ontario, for Consumer Gas or 
Has city distribution system in Guelph, 
Ontario, for Union Gas of Canada. 

@ Trojan Construction Company, Inc., 1416 
N. Robinson, Oklahoma City 3, Oklahoma. 
Has contract for take-up and recondition- 
ing of 140 miles of 12-in. and 140 miles of 
8-in. pipe from Teague to Huffman, 
Texas, for Sinclair Pipe Line Company. 
@ Contracting & Material Company, 1235 
Dodge Avenue, Evanston, Illinois. Has 81 
miles of 36-in. for Natural Gas Pipeline 
Company of America from Cranston, 
lowa, to Sheffield, Illinois. Laying 137 
miles of 12-in. from Wood River to Cham- 
paign, Illinois, and 112 miles of 12-in. 
from Champaign to Griffith, Indiana, for 
Wabash Pipe Line Company. 


@ Engelking and James, Ltd., Edmonton, 
Alberta. Has 88 miles of 14-in., 3.5 miles 





of 16-in. and a total of 23 miles of vari- - 


ous other lines for Saskatchewan Power 
Corporation from and in Success and Hat- 
ton gas fields in Saskatchewan. 


@ Sharman, Allen, Gay & Taylor, Inc., 3115 
Buffalo Drive, Houston, Texas. Has approxi- 
mately 28 miles of 30-in. concrete-coated 
pipe across Lake Borgne in St. Bernard 
Parish, Louisiana and Hancock County, 
Mississippi for Tennessee Gas Transmis- 
sion Company. Has 38 miles of 30 and 
24-in. for Humble Oil & Refining Com- 
pany, about half of the company’s Clear 
Lake to Port Arthur, Texas, natural gas 
line, extending from the Hankamer block 
valve to Port Arthur. 


@ Harvey 8B. White Limited, Box 158, Wind- 
sor, Ontario. Has undetermined amount of 
4 to 8-in. distribution lines for Consum- 
ers Gas Company in cities of Pickering 
and Whitby, Ontario. Has undetermined 
amount of 2 to 6-in. distribution limes 
throughout Windsor, Ontario, for Union 
Gas Company. 


@ Clear Span Engineering Company, 4118 
Fannin Street, Houston 4, Texas. Design, fab- 
rication, and construction supervision of 
1200-ft, 12-in. overhead crossing of Chesa- 
peake-Delaware Canal for Eastern Shore 
Natural Gas Company. 


@ Hunsoker Trucking Contractor, Inc., P. O. 
Box 97, Carrollton, Texas. Has contract to 
string 22 miles of 20-in. for Lone Star 
Gas Company between Trinidad and Cor- 
sicana, Texas. 

@ Fowler-Tatom Pipeline Contractor, Inc., P. 
O. Box 368, Cotton Valley, Lovisiane. Laying 
27 miles of 20-in. for Southern Natural 
Gas Company from White Castle, Louisi- 
ana, to the east bank of the Atchafalaya 
Basin levee, and from the west bank of 
this levee to a point near St. Martinsville, 
Louisiana. 

@ Latex Construction Company of Georgia, 
P. O. Box 12128, Atlanta 5, Georgia. Has 22 
miles of 14-in. for Southern Natural Gas 
Company from Bell Mills, Alabama, and 
Cedartown, Georgia, and 41 miles of 14- 
in. for same company between Macon and 
Griffin, Georgia 
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Mannix Company Makes 
Executive Appointments 

Mannix Company, Ltd., Calgary, 
Alberta, Canada, announces several 
new executive appointments. 

T. C. Oxmen, who has been mana- 
ger of the Highways Division of the 
company, has been appointed vice 
president and manager of operations. 

E. P. Lougheed, secretary and gen- 
eral counsel, has been appointed vice 
president of administration and a di- 
rector of the company. 

C. P. Baker, formerly Pacific area 
representative of Vancouver, has been 
made manager of the general contracts 
division. 


Interstate to Connect 
Mississippi Fields 

Interstate Oil Pipe Line Company 
has announced plans for a 35-mile ex- 
tension of the trunk line system in its 
Brookhaven, Mississippi, district. 

The extension will provide pipeline 
service to the recently discovered 
Raleigh, Martinville, and Magee fields 
in Simpson and Smith counties, Miss- 
issippi. Transportation of the oil from 
these fields at present necessitates truck 
movement to Gwinville, Mississippi 
where the oil is delivered into Inter- 
state’s existing system. 


(Vrewing Oy Courtety OF fexcs Cosrern "ews 
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News 





Irish Engineering Service of Shreve- 
port, Louisiana, has been awarded a 
contract for reconditioning and coat- 
ing the necessary pipe, which will be 
of 6-in. and 8-in. diam. A contract. for 
construction of the line is to be 
awarded in the near future. It is ex- 
pected that construction will be com 
pleted by the end of the year. 

The pipeline extension will connect 
with Interstate’s present Mississippi 
system near Gwinville. 


Southwestern Saskatchewan 
Oil Movement Shows Increase 

Oil flow from southeastern Saskatch- 
ewan has been well sustained through 
the summer, and throughput in the 
Westspur pipeline in July reached a 
new high of 85,155 bbl per day aver- 
age, an increase of 12,620 bbl per day 
over June and substantially above the 
previous high mark of 81,822 bbl per 
day recorded in February. 

Westspur Pipe Line Company re 
ported average deliveries of 77,310 bbl 
per day in the first four months of 1958. 
showed a start of recovery in May with 
69,932 bbl per day, above the April 
low point, and continued to increase 
deliveries through July. The August 
estimate, however, was 80,975 bbl per 
day, a moderate decline of 4180 bbl 
per day from July 








Spy Detector 












———— 


Rugged equipment for dependable holiday detection on %” to 36” 
pipe...signal—bell, light and spark...unaffected by dew or frost. 





QUALI 
SERVICE 






...our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, in emergencies our own plane assures immediate service. 


Call, wire or write 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 


Day Phone: 

BAltimore 1-6036 
Night Phone: 

Hi 4-6745, EM 1-3824 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERVICE CAR 
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Transco Gets Approval, Swings Into Action 


Transcontinental Gas Pipe Line 
Corporation expects to meet its com- 
mitments for increased deliveries of 
natural gas this winter to the New York 
City-New Jersey-Philadelphia metro- 
politan area and to customers in the 
South, E. Clyde McGraw, Transco 
president, announced when notified 
that the Federal Power Commission 
had issued a certificate to permit con- 
struction to render this service. 

Heavy equipment and men swung 
into action immediately. Contracts on 
key phases of the extensive program 
had been let months earlier. Men and 
materials were at construction sites 
along the Eastern Seaboard and in the 
Deep South, 

Faced with commitments for in- 
creased allocations this winter but with- 
out authority to start construction, 
Transco had purchased the necessary 
pipe and moved it to temporary pipe- 
yards along the system. Contractors 
made arrangements to have pipeliners 
and machines at construction sites. 

When notice of the FPC certificate 
came Transco gave the contractors the 
go-ahead. 

Completion of Transco’s current 
construction programs will complete 
looping of the Transco system from 
the natural gas supply areas of the 
Gulf Coast all the way to the New 
York City area. Previous construction 
programs through the years had looped 
the system except in separate stretches 
totaling some 232 miles between Eu- 
nice, Louisiana, and Princeton, N. J. 


In the New York City-New Jersey- 
Philadelphia metropolitan area alone, 
Transco has commitments this winter 
for an increase in daily allocations of 
190,000,000 cu ft of natural gas. This 
area already has present daily alloca- 
tions of 669,000,000 cu ft plus 136,- 
000,000 on peak days from Transco’s 
present storage. For the entire Transco 
system including the South, plans call 
for an increase in daily allocated 
capacity from 953,000,000 cu ft to 
1,191,000,000 plus an increase from 
136,000,000 to 340,000,000 cu ft per 
day of storage capacity. 

The Transco $167,000,000 pro- 
gram includes laying loop lines of 
204 miles of 36-in. and 106 miles of 
30-in. pipe in 10 states. Another key 
phase of the program is a 24-in. pur- 
chase lateral in Louisiana extending 
south from the Louisiana-Mississippi 
State border to cross under the Mis- 
sissippi River and then branch into 
lesser laterals to new gas reserves both 
onshore and offshore. 

To move the increased quantities of 
natural gas, other contractors began 
installing additional horsepower at 
existing compressor stations. New sta- 
tions to be built are not yet underway. 

Construction of the 192 miles of 
24-in. and 30-in. line from the main line 
system in New Jersey to the Leidy stor- 
age field in north central Pennsylvania 
also began. This line will enable 
Transco to more than double the 
amount of storage gas it can supply 
the metropolitan area by the winter of 
1959-1960. 





Tennessee Withdraws 
Station Application 

The Federal Power Commission has 
issued an order permitting Tennessee 
Gas Transmission Company to with- 
draw its application seeking authority 
to construct a 6000-hp compressor sta- 
tion in Pennsylvania to enable it to 
increase storage service to two of its 
customers. 

Tennessee filed a withdrawal request 
stating that the agreements under 
which it proposed to render the service 
for which it had sought authorization, 
had been canceled at the request of the 
proposed customers—The Brooklyn 
Union Gas Company, and Consoli- 
dated Edison Company. 

FPC, in June, granted Tennessee 
temporary authority to construct and 
operate the proposed station but it was 
never accepted by Tennessee 
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El Paso Given Final 
Approval for Pipeline 

The Federal Power Commission has 
granted El Paso Natural Gas Company 
authorization to construct and operate 
facilities, estimated to cost about 
$946,000, to enable it to purchase resi- 
due gas in Pecos County, Texas. 

In its application, El Paso proposed 
to construct about 21.4 miles of 10%- 
in. pipeline extending from the Santa 
Rosa Gas Company’s proposed Fort 
Stockton compressor station to the 
Pecos company’s existing processing 
plant, all in Pecos County; about 18.4 
miles of 8%-in. line from the Pecos 
plant to a point in Ward County, and 
additional metering facilities at the 
Pecos processing plant. 

FPC in December 1957 granted El 
Paso temporary authorization to con- 
struct and operate the facilities 


Ready to Begin Construction 
Of Algerian Crude Oil Line 

The United States Embassy in Paris 
reports that construction is ready to 
begin on a 24-in., 480-mile crude oil 
pipeline from the Hassi-Messaoud field, 
Algeria, to the port of Bougie on the 
Mediterranean Coast. The line will be 
built by the government-controlled So- 
ciete Petroliere de Gorence and will 
replace an existing 4-in. line from the 
field that now extends only as far as the 
railhead at Touggourt. 

Completion of the pipeline is sched- 
uled for October 1959, with initial 
capacity of 4,000,000 metric tons a 
year. Plans are for the capacity to be 
increased to 10,000,000 metric tons by 
1962, and 14,000,000 tons by 1964. 

In line with the declared policy of 
promoting more processing activities 
within Algeria itself, construction will 
begin soon on a new refinery to handle 
a part of the Hassi-Messaoud crude, it 
was also announced. Companies parti- 
cipating in this project will be Standard 
of New Jersey, Mobil, Beryl-Algeria, 
Shell of Algeria, British Petroleum, and 
Compagnie Francaise des Petroles. The 
refinery will be located 6 miles south- 
west of Algiers, and will process about 
half of the pipeline’s initial annual 
capacity. The remainder will be ex- 
ported to France. Bougie port will be 
developed to handle the export load. 


Communists Say Pipeline 
Will Link Russia, Satellites 

A major oil pipeline system linking 
Russia and her European satellites is 
slated for construction in the early 
1960's, according to an official East 
German government report. 

The pipeline project is said to be 
necessary because of rapidly-rising oil 
consumption in Communist Europe. 
East Germany alone expects its oil im- 
ports to increase from about 1.5 mil- 
lion metric tons in 1960 to 4.8 million 
tons in 1965. A “large” new East Ger- 
man refinery will also be built in the 
early 1960's, it was stated. 


Romania Is Extending 
Pipeline Facilities 

Transmission facilities are being ex- 
tended in Romania. A trunk line serv- 
ing Bucharest is operating, and three 
other major links are being built. 

The so-called “northern” line will be 
extended into Hungary. The “western” 
line will soon supply the iron and steel 
mills at Hunedoara. An “eastern” line 
will serve the Moldova industrial dis- 
trict. 
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he is sure... 


... because he is using Westinghouse Visicode® Supervisory 
Control, He knows that when he wants the equipment to 
work, it can be depended upon... that its check-back system 
virtually eliminates the possibility of making an error. 


Westinghouse Supervisory Control provides all these 

features: 

e Visual check of selection virtually eliminates the possi- 
bility of error. 

© Proven telephone-type relays provide long maintenance- 
free life. 

® Narrow-band, on-off code requirements permit use of 
least expensive transmission channels. 

¢ Flexibility allows use of telemetering remote data logging 
or other equipment for complete system control. 


Find out how this reliability can be yours . . . call on the 
wide experience of Westinghouse to integrate your complex 
power, control and communications equipment. For a 
complete system control analysis or additional information 
about Visicode, call your Westinghouse Sales Engineer. Or, 
write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60959 


you Caw 88 SURE...1F irs \ Vestinghouse 





Swan Hills Lines Scheduled 
For November Completion 

The Swan Hills job of Mannix Com- 
pany, Ltd., which includes 40 miles of 
10-in. through the soft muskeg terrain 
from the Swan Hills oil producing area 
to Fort Assiniboine, on the route to Ed- 
monton, is in process of clearing and 
grading right-of-way. The scheduled 
completion date is November 1. Feder- 
ated Pipe Lines, Ltd., is the owner. R. 
elford is spread superintendent. With 
all other contracts completed ahead of 
schedule, Fulton-Banister, Ltd., has 
had a main line spread at work since 
the middle of August on the southern 
portion of the Swan Hills crude oil 
pipeline for Federated Pipe Lines, Ltd. 
The job consists of 82 miles of 10-in. 
and 6 miles of 12-in. Construction 
started at the southern end of the line, 
in the East Edmonton refinery area, 
and the first field office was set up at 
96th Street and 132nd Avenue in the 
northeast section of Edmonton. George 
Caron is spread superintendent and 
Lou Tolliver assistant. 

Four major river crossings are being 
laid by a separate crew under supervi- 
sion of Bill Bolt. North Saskatchewan 
and Athabasca are the widest crossings, 
others are the Pembina and Pembina 
Diversion. Completion is scheduled for 
November 1, 


Texas Gas to Lay Loop 
In South Louisiana 

Texas Gas Transmission Corpora- 
tion has been authorized to construct 
and operate natural gas facilities in 
Jefferson Davis and Acadia parishes, 
Louisiana, at an estimated cost of 
about $725,500. 

Texas Gas will construct approxi- 
mately 12.5 miles of 16-in. loop line 
from the Lake Arthur field, Jefferson 
Davis Parish, to a point of intercon- 
nection with its 26-in. Eunice-Bastrop 
pipeline near Eunice, Louisiana. 

Maximum capacity of the line, with 
the proposed loop, will be 344,400,000 
cu ft, an increase of 128,400,000 cu ft 
over existing capacity. 


First Part of Southern 
Natural’s Program Approved 

The Federal Power Commission has 
granted Southern Natural Gas Com- 
pany temporary authority to construct 
facilities in Louisiana, Mississippi, 
Alabama, and Georgia, at an estimated 
cost of about $28,717,530. 

Authorized for construction were 
224 miles of 24-in. main line loops; 46 
miles of 20-in. loops; 40 miles of 14-in. 
loops; approximately 53 miles of var- 
ious diameter branch line loops; four 
16-in. river crossings, totaling about 
2.6 miles; 9 miles of field lateral lines; 
124 hp in additional compressor 
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capacity, and 2 metering stations. 
Southern Natural’s application pro- 
poses over a 242 year period the con- 
struction of 461 miles of 16 to 24-in. 
main line loops; 62 miles of 14-in. 
branch lines; 53 miles of various diam- 
eter branch lines; 212 miles of field 
lines; 12,254 hp in additional compres- 
sor capacity; 12 river crossings; 8 pur- 
chase meter stations, and appurtenant 
facilities. The cost of the entire project 
is about $64,458,670. The additional 
facilities will enable Southern Natural 
to increase its system capacity by about 
380,000,000 cu ft daily to meet its 
estimated 1960-61 peak day require- 
ments and would enable it to attach 
additional supplies in several fields. 


El Paso Granted Authority 
For Part of Proposal 


The Federal Power Commission has 
granted El Paso Natural Gas Company 
temporary authority to construct and 
operate facilities to enable it to acquire 
natural gas from the Aneth field area 
of Utah, Colorado, New Mexico, and 
Arizona. 

Proposed is the construction of ap- 
proximately 13.3 miles of 20-in. and 
62.6 miles of 16-in. transmission line; 
about 102.3 miles of various diameter 
field lines; a 30,600-hp compressor sta- 
tion; gasoline, fractionating and dehy- 
dration plants; wells for its own 
production, and various metering 
facilities, river crossings, and appurten- 
ant facilities. The facilities would be 
constructed over a four-year period and 
cost an estimated $26,085,000. 

FPC granted temporary authoriza- 
tion for that portion proposed for can- 
struction in 1958, consisting mainly of 
20 and 16-in. pipeline and:the com- 
pressor station with 10,200 hp. 


Finish Gas Line From 
Carbon Field to Calgary 


Crews of Canadian Western Natural 
Gas Company, Ltd., have completed 
the 16-in. natural gas pipeline from the 
Carbon field to Calgary, a distance of 
58.5 miles. Construction started at 
South Calgary, at the city gate, and the 
line was welded and doped out at a 
point four miles east of Carbon, near 
Sharples. Accommodation was pro- 
vided throughout the job in a portable 
tent and trailer camp, due to lack of 
public accommodation in the unpopu- 
lated area through which the right-of- 
way runs, Two moves were made in the 
course of the work. 

Construction is proceeding on the 
field gathering system, which initially 
will tie in six company-owned wells in 
the Carbon field to provide 50,000,000 
cu ft per day peak load deliverability 
for the Calgary city distribution sys- 
tem. Ultimately more wells will be tied 
in, for maximum flow of 150,000,000 
cu ft per day. 


Permian Basin Line 
Awaits FPC Approval 


Permian Basin Pipeline Company 
proposes 61 miles of 16-in. and 11 
miles of field lines to take gas from the 
Emperor field, Winkler County, Texas. 
The project is awaiting FPC approval. 


Coastal States Gas Plans 
250-Mile South Texas System 

Coastal States Gas Producing Com- 
pany is planning to build approxi- 
mately 250 miles of pipeline in South 
Texas to fulfill commitments made to 
two transmission lines. Recently 
Coastal States signed letters of intent 
to deliver a minimum of 195,000,000 
cu ft of gas a day to Transcontinental 
Gas Pipe Line Corporation and Texas 
Illinois Natural Gas Pipeline Company 
for a period of 20 years. 

To fulfill these contracts, Oscar S. 
Wyatt, Jr., chairman of the board and 
president of Coastal, says his company 
will spend $12,000,000, to add to its 
facilities 250 miles of 18 and 20-in. 
main lines and 14-in. laterals. The new 
system initially will serve seven coun- 
ties in South Texas, with possibility of 
extensions through three other coun- 
ties. It will connect with five of 
Coastal’s existing gathering systems. 

Uncompressed capacity of such a 
system will be approximately 280,000,- 
000 cu ft a day; with compression the 
delivery rate will be about 500,000,- 
000 cu ft a day. 


New Organization Takes 
Over European Line Plans 

Societe du Pipeline Sud-Europeen 
has been organized in Paris to make 
engineering plans for construction of 
the long-contemplated pipeline from 
Marseilles to the Upper Rhine. The 
new company was formed by a group 
of international oil firms who will par- 
ticipate in the pipelines system, which 
will supply crude to French and Ger- 
man refineries to be erected in the area 
of Strasbourg-Karlsruhe. Another com- 
pany, known as Sopimer, was created 
in the summer of 1956 for this purpose, 
and is now being replaced by the new 
firm. 

Eighteen companies will participate 
equally in the Société du Pipeline Sud- 
Européen, as follows: Deutsche Erdoel 
AG., Gelsenberg Benzin AG., Mobil 
Oil AG. in Germany, Scholven-Chemie 
AG. and Wintershall AG., Antar Pét- 
roles de L’Atlantique, Soc. Frangaise 
des Pétroles BP, British Petroleum 
Company, Caltex S.A.F., Cie. Fran- 
gaise des Petroles, Cie. Frangaise de 
Raffinage, Pechelbronn S.A.E.M., 
Petrofina S.A., Purfina Francaise, Shell 
Berre, Bataafsche Petroleum Mij., 
Mobil Oil Frangaise S.A., and Standard 
Oil Company (New Jersey). 
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PIPELINE PERSONALS 





> Robert R. Herring, president of Fish 
Service Corporation, was recently elected 
to membership in the Young Presidents’ 
Organization. He will participate in the 
National as well as the Southeast Texas 
chapter. Founded in 1950, YPO has al- 
most 1200 members. A graduate of Texas 
A & M, and Georgetown University in 
Washington, D. C., he became assistant to 
the president of Fish Engineering in 1950, 
and in 1952 he was elected president. 


R. R. Herring j.$. Bullington 


> J. S. Bullington has joined Northern 
Natural Gas Company as senior industrial 
representative in the department of mar- 
keting, economic research and area 
development. He was director of the in- 
dustrial development division of the 
Oklahoma State Department of Com- 
merce and Industry for three and one-half 
years prior to accepting the position with 
Northern. 

> Kenneth N. Hostler has been promoted 
to chief engineer at the Ohio Fuel Gas 
Company’s Weaver compressor station 
near Lucas, Ohio. Hostler succeeds Mer- 
lin M. MclInturf who was named southern 
compressor division superintendent. Host- 
ler has been with Ohio Fuel 22 years. 

> James Neill Fuquay has been named 
chief engineer for Sun Pipe Line Com- 
pany’s department at Beaumont, Texas. 
He replaces J. B. Turner, who recently 
transferred to Venezuelan Sun Oil Com- 
pany. Fuquay joined Sun as a civil engi- 
neer in 1948, and in 1956 was named 
assistant chief engineer, a position he held 
until his recent promotion. 

Two other appointments were Edgar 
Miller Jr. and Wallace A. Robinson who 
were named senior engineers, newly 
created positions, in the Beaumont office. 
Miller was formerly assistant chief gager, 
having been with the company since 1948. 
Robinson, who went with Sun in 1949, is 
former mechanical engineer in Beaumont. 
> H. M. Karr has been appointed to the 
newly created position of manager-tech- 
nology in Shell Pipe Line Corporation's 
head offices in Houston. He was formerly 
assistant manager of Shell Oil Company's 
manufacturing organization engineering 
department in New York. 
> Ted Gupton is new management engi- 
neer for Pipe Line Technologists, Inc., 
Houston, Texas. He recently retired from 
Alco Products, Inc. as district sales mana- 
ger in charge of Alco’s Houston office. He 
is an engineering graduate of Washington 
University, St. Louis, Missouri. 
> J. C. Yow, who has been employee re- 
lations manager of Plantation Pipe Line 
Company since it was started in 1941, 
has been selected as security administra- 
tor for the company to handle its civilian 
and disaster programs. H. H. Long has 
been selected as employee relations mana- 
ger to replace Yow. Long has been assist- 
ant employee relations manager since 
1952 and has been with Plantation 
since 1947. 
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> Hans C. Jensen, Pittsburgh, Pennsyl- 
vania, has been appointed as petroleum 
transportation and storage specialist in 
the Interior Department's office of Oil 
and Gas. He succeeds Earl 

resigned. Jensen has been employed by 
Gulf Oil since 1947, and director of trans- 
portation planning and programming 
since 1956. 

> Ned Nyberg, associated for the past 12 
years with Hill Equipment Company of 
St. Louis, Missouri, in welding sales, has 
opened an office as a welding consultant, 
specializing in fabrication practices, pro- 
duction mechanization and wear control 
in maintenance. Nyberg attended Okla- 
homa A & M College (now Oklahoma 


State Universtiy). 








Wide Selection 
of Designs 


Nationally 
Advertised 
Materials 


Finest 
Workmanship 


Experienced 
Field Crews designing, 
utilities. 

Purchase or 


“Lease-Rental” 


for your specific needs 


List of completed 
projects and 
financial references 
furnished on 
request. 


specifications, 


> Charles A. Cone 
has been named 
president of the re 
cently organized Oi! 
States Engineering 
Company, Tulsa 
Okkahoma. He was 
former vice presi 
dent of Dresser En 
gineering Company 
Oil States designs 
and erects pumping 
C. A. Cone stations, gas com 
pressor stations, and 
gas products plants. W. G. Storey for 
merly with Trend Construction Company 
is vice president of the company. A. C. 
Young, secretary-treasurer of Oil States 
was formerly with Dresser. Cone re 
ceived his BS degree from the University 
of Oklahoma. 


without 
your 
asual 
worries 


Whitmor takes the problem from the day you 
“OK” the contract, until your employee turns the 
key. A complete turn-key job site planning 


construction and all 


Built on your site, these homes are des gne d 


And Whitmor’s 36 yea 


of experience means complete satisfaction to y 
. liveable field homes of sound construction at 


a competitive price 


Companies throughout the nation have used 


Whitmor again and again, confident of Whitmor’s 


“Uniform Quality” 


HITMOR 


SAE SUL me 


in Cc 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVI 





... till the day 
you 
apply them... 


From the day we 
produce them... 


PITT CHEM Pipeline Enamels are 
Backed by a 4-Way Service Program 


O* line after line, in all types of terrain and 
soil, tough, durable Pitt Chem Coal Tar 
Enamels have proved their superior ability to 
provide sure, economical pipeline protection 

. year after year. But there’s another big reason 
why so many companies specify Pitt Chem Pipe- 
line Enamels. And that’s Pittsburgh’s Four-Way 
service program: 


1. Complete Quality Control As a basic producer, 
Pittsburgh maintains rigid quality control stand- 
ards at every step of enamel production, from coal 
to finished coating. 


2. Written Specifications Published to guarantee you 
consistently superior quality and performance 
from every drum of Pitt Chem Pipeline Enamels 
—in application and in service. 


* PITT CHEM Pipeline Enamels 
* PITT CHEM Coal Tar Coatings 
® PITT CHEM Insul-Mastic Coatings 


CHEMICALS * PROTECTIVE COATINGS * PLASTICIZERS 


FOR FURTHER INFORMATION ON 
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ADVERTISED PRODUCTS, SEE READER SERVICE CARL 


3. Experienced Sales Service Pitt Chem sales repre- 
sentatives are experienced coating men. They 
talk your language, will help you plan the many 
requirements of your coating job. 


4. Technical Service Pittsburgh maintains a full time 
staff of field service men to work with your field 
men in the efficient, economical application of coat- 
tings. Write us about your protection requirements! 


wesw 6ese 


* ACTIVATED CARBON *© COKE © CEMENT PIG [RON 
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MOTOROLA MICROWAVE 





= is microwave at its finest— 
Motorola-engineered to give you the 
greatest dollar return in communications 
flexibility, long-life service and all-weather 
dependability. Literally millions of orders 
and instructions by voice, printed message 
and control signals are carried by Motorola 
Microwave every day. Point-to-point 
operation spans city streets, rivers, plains and 
mountains to speed this information on its 
way at the lowest per-mile operating and 


maintenance costs 


Simple, “‘building-block” components— 
Motorola MR-20 and associated multiplex 
equipment—can be fitted to your 
communication need to provide for any 
combination of voice, control and data 
transmission, including 2-way radio 
operation. Let Motorola Microwave bring 
the full efficiency and the money-saving 
opportunities of just-right communications to 
your operations. 

Send for illustrated Brochure 1188. 


MR-20 Microwave RF equipment... 
even more simple and reliable for 


maximum dollar value 

e Automatic Switchover-Switchback . . . provision avail- 
able for bi-lateral switching where desired. 

e “Hot” Standby . . . enables switchover to pre-heated unit 
in less than one second. 

e Simplified Waveguide . . . allows additional RF channels 
to be multiplexed to common antenna. 

@ Frequency Diversity . .. provides maximum circuit con- 
tinuity in 5925-6425 MC band. 

e Plus outstanding Motorola developments for 6000 MC 
operation . . . explained in detail in Brochure 1188. 


MOTOROLA MICROWAVE 


Motorola Communications & Electronics, Inc., A Subsidiary of Motorola Inc., 4501 Augusta Biva., Chicago 51, lilinois 
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Transistorized Mobile Radio 


A gigantic step toward a completely 
transistorized two-way mobile radio has 
been achieved by Motorola in its new 


Motrac radiophone. The compact, futur- 
istically styled Motrac radio, now being 
given operational field tests, has com- 
pletely transistorized receiver and power 


Portable Process Mixers 


A new line of Jensen portable process 
mixers is designed to meet highly critical 
operating conditions. These mixers fea- 
ture a new design clamp using a worm- 
gear adjustment that eliminates possibility 
of tank damage or batch loss. Units are 
also available for fixed mounting on 
either open or closed tanks. Jensen En- 
gineering Company. 

Circle number (82) on reply card. 


Tractor ‘‘Splitting’’ Tool 

A simple means of “splitting” the Eu- 
clid TC-12 twin-engine tractor, by push- 
ing the pivot shaft out of its housing with 
hydraulic power, has been developed by 
the Owatonna Tool Company. This new 
tool utilizes an OTC 50 ton power-twin 
ram and forcing screw for power. By re- 
moving the cover plate, retainer caps, 
and other retaining parts, mounting the 
tool in existing cover bolt holes and ap- 
plying pressure, the job of splitting the 
mammoth tractor for over-the-road trans- 
portation is accomplished in a fraction of 
the time normally required. Owatonna 
Tool Company. 

Circle number (83) on reply card. 


Better Tractor Efficiency 


Introduction of several new attach- 
ments designed to extend the working 
efficiency and ease of operation of the D4 
and D6 tractors has been announced by 
Caterpillar. In-seat starting, which allows 
all engine starting operations to be per- 
formed from the operator's compart- 
ment, is a newly-available attachment for 
the D4. With all starting controls 
mounted on the dash, the operator is able 
to start the gasoline starting engine with- 
out leaving the seat. For both D4 and D6 
tractors operating with front-mounted 
hydraulic equipment in atmospheric 
temperature over 100 F, a high ambient 
temperature radiator is available as an at- 
tachment. The new radiator is recom- 
mended for use only if overheating prob- 
lems occur due to a combination of both 
of the above factors. 

Another attachment, designed to allow 
these tractors to operate a full day with- 
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supply and a partially transistorized 
transmitter. 

More than 20 transistors are utilized 
to provide the Motrac radiophone with 
reliability standards and current drain 
characteristics. 

Printed circuitry, modules and die cast 
construction are employed throughout the 
unit to further its reliability, compactness, 
and ruggedness. Entire unit is 3 in. high, 
11 in. wide, and 17 in. long. 

Primary advantage of the Motrac unit 
is its low power consumption character- 
istics. The complete unit draws only 1.82 
amp while on standby — that is, just 
turned on waiting to hear a message, a 
condition in effect 99 percent of the time. 
Motorola, Inc. 


Circle number (81) on reply card. 


out refueling, has been made available. 
The D4 attachment, a 45-gal fuel tank, 
allows the tractor to operate 50 percent 
longer between refueling stops than with 
the standard 30-gal tank. The large capa- 
city fuel tank for the D6 is rated at 60 
gal, an increase in size of 25 percent over 
the standard 48 gal tank. Caverpillar Trac- 
tor Company. 
Circle number (84) on reply card. 


Hobart PowrWeld 


The new Hobart “PowrWeld” unit is a 
combination d-c arc welder of 200-amp 
capacity and an a-c power unit of 5 kw 
capacity. It is different from previous 
models of combination arc welder and 
power units, in that it provides d-c weld- 
ing current (for either straight or re- 
verse polarity electrodes) instead of a-c 
welding current with the a-c power. Also, 
a-c power can be drawn from the unit 
for lights and tools at the same time it 
is being used for d-c welding. The d-c 
welding generator is rated 200 amp, at 
25 v, on 100 percent duty cycle, and has 
a welding range of 30 to 225 amp for 
intermittent use. Hobart Brothers Com- 
pany. 

Circle number (85) on reply card. 


Cylinder Pressures Measured 


SLM Spark Plug-Pressure Gage Com- 
bination provides continuous, accurate 
measurements of compression and firing 
pressures in internal combustion engines. 
There is no modification of the combus- 
tion chamber, or use of special spark 
plugs that may alter the combustion pro- 
cess. 

Rugged enough to withstand and in- 
dicate detonation and other destructive 
types of abnormal combustion, this in- 
dicator offers advanced instrumentation 
for engineering evaluation, production 
test, field maintenance, and fuel octane 
rating on both slow and high speed in- 
ternal combustion engines. 

Based on a new and unusual design 
approach, the combination employs a 
separate subminiature quartz gage 
mounted in any standard spark plug. 
Kistler Instrument Corporation. 

Circle number (86) on reply card. 


Longer Microwave Hops 


A_2000-mc power package has been 
developed that enables microwave users 
to reduce costs for repeater equipment 
by putting longer hops in their systems. 
The new package includes a power ampli- 
fier, power supply, cables, and other 
equipment necessary to increase the power 
output of the main transmitter in a micro- 
wave system to as high as 80 watts. In 
systems where a 20-watt transmitter pre- 
viously was used, this could mean an im- 
provement of 6 db in gain, effectively in- 
creasing the total distance one hop will 
cover. G-E engineers point out that, in 
many instances, distances of more than 
100 miles will be easily obtained with 
the gain made possible by the new unit. 
The new power amplifier will be espec- 
ially beneficial in instances where moun- 
tainous terrain is involved, because it re- 
duces the number of points at which 
equipment must be installed. General 
Electric Communication Products Depart- 
ment. 


Circle number (87) on reply card. 


Winch Line Tail Chains 


Primarily intended for use on truck 
and tractor winch lines, these winch line 
tail chains are equally adaptable for use 
on any wire where the addition of a flex- 
ible end member will add to the useful- 
ness of the rope. They have been designed 
to eliminate the difficulties usually en- 
countered under severe operating condi- 
tions such as wrapping wire rope around 
machinery for lifting, loading, hauling, 
or skidding. A new hook has been de- 
signed that has high strength and gives 
a secure hold without injury to the rope. 
The chain itself is electrically welded 
from high carbon steel and has machine- 
formed short links. Ultimate breaking 
strain is approximately twice that of or- 
dinary chain. American Chain & Cable 
Company, Inc. 

Circle number (88) on reply card. 


Koehring “‘Skooper”’ 


The “Skooper,” offering a new concept 
in speed loading, has been introduced by 
Koehring. By utilizing the fast swing of 
an excavator turntable and a 7-ft indepen- 
dent crowding action, the “Skooper” can 
go through numerous complete loading 


cycles while standing in one place. Job 
condition tests have shown the “Skooper,” 
operated with 70 hp, can load 400 tons 
per hr. This amounts to 5.7 tons for 
each hp hr. Koehring Company. 

Circle number (89) on reply card. 
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SOMERVILLE 
offices serve the 


mid-west and Canada 


From the provinces of On- 
tario and Quebec to the 
states of Ohio, Indiana, 
Illinois, Iowa, Wisconsin 
and Michigan, Somerville 
offices provide localized 
construction supervision 
you can rely on. 





SOMERVILLE 
CONSTRUCTION CO. 











Ada, /\ Michigan 
SIGN or <4 yarsracron 
Via DISTRIBUTION 














Every item in the Wa'ker line 
is guaranteed to please you 
Write today for our catalog 
which gives complete data on 


¥ 
i WALKER-TULSA 
A OIL THIEF 
P 


CENTRIFUGE MACHINES 
P4i>. 


Standard and Heated —1 
ft 


SS 


GAUGING TAPES 


CARRYING = 
CASES aa 


AND MANY OTHER ITEMS 


Everything the Gauger needs 


from one dependable source 


W.L. Walkear Co. 


Phone: Diamond 3-824]! 


1009 South Main Tulsa, Oklahoma 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 


Write 
for 
Bulletin 


PATENTED 


PIPELINE 
VENTS 
AND 
MARKERS 


AlFFILINE £2. 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 


Write for 
Specifications Folder 


/LEFETel/NE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric 
Nominal pipe sizes 1 to 30”, 
ASA 816.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 
other alloys. Special lengths and sizes. 


So 


SADDLES: Conventional, and 


for pressure vessel heads. Nozzle 





sizes from ‘4" to 24’. Fleet-Line 
saddles weld neatly into place in 
much less time, and with much 


less welding rod 


Complete encirclement saddles 


; — — 
- = 
_ 


Fast interested service 


Write for Literature 


STEEL FORGINGS, Inc. 


P. O. Box 276A ®@ Shreveport, lo 


ECAR D-59 





New 
TAPPING TEE 


FOR GAS MAINS 


by Nibco 


PART NO. | 


4911-GSs 
Made from 
Schedule 40 
ASTM A-106 
A or B carbon 
steel 


@ WELDS TO MAIN AND 
1-1/4" SUPPLY LINE 


@ COLD-FORMED FROM 
SEAMLESS STEEL TUBE 


@ EXTRA STRONG, EXTRA 
SMOOTH INSIDE AND OUT 


@ COMPLETE WITH PLUG 
AND CAP 


for complete information write 
NiIBCcO INC. 


D-60 








New Equipment 
Air-Cooled Welders 


New drooping-voltage arc welders are 
now available from Air Reduction in 
three types—250-amp d-c, 300-amp 
a-c/d-c, and 300-amp a-c/d-c Heliwelder. 
All machines provide 115/230-v, 10-kw, 
single-phase, 60-cycle power when oper- 
ated as power plants. They have 115-v, 





I-kw d-c auxiliary power available for 
operating lights and power tools while 
welding. 

The 250-amp d-c machine is designed 
for general purpose construction and 
maintenance welding in the field, espec- 
ially pipeline work. The 300-amp a-c/d-c 
machine is a remote area welder and 
power plant for a-c welding and d-c re 
verse or d-c straight polarity welding cur- 
rent. The 300-amp a-c/d-c Heliwelder is 
for field operations where aluminum or 
magnesium structural welding is involved. 
Air Reduction Sales Company. 

Circle number (90) on reply card. 


Tube Type Polyphase Motors 


Tube type totally enclosed fan-cooled 
squirrel-cage motors are offered in poly- 
phase ratings through 500 hp by Wag- 
ner Electric. Efficient cooling is provided 
in these fabricated steel frame motors by 
a series of tubes through which outside 





ie 





- 








—sEc 


air is forced by an external blower. An 
internal blower at each end of the rotor 
circulates the warm air inside the motor 
through ducts in the rotor and stator and 
around the cooling tubes, to hold the 
temperature rise within the specified 
limit. Wagner Electric Corporation. 
Circle number (91) on reply card 


Fabric Pipe Coupling 

A product for making permanent 
cement couplings on multi-duct concrete, 
clay, or tile pipes and conduit is desig- 
nated Permacel 55 Cement Bandage. The 
product is a cotton fabric impregnated 
with a Portland cement composition and 
is available in a variety of widths, lengths, 
and in a number of layers of fabric. 
Permacel. 

Circle number (92) on reply card. 


MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 

















Welding Saddles 








<> 


PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 


Shreveport (84), La 


SEE YOUR NEAREST SUPPLY HOUSE 





(Formerly: Pelican Well Tool & Supply Company) 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 


THE PIPELINE ENGINEER, October, 1958 





You’re never stuck with a GROVE VALVE 


Here’s the valve you set and forget. Grove’s exclusive 
Seal-O-Rings wipe out the need for valve lubrication. 
You're never stuck with valve failure because of forgotten 
lubricant or depleted sealing compound. The load of 
lubrication is gone forever. Specify Grove Seal-O-Ring 
Gate Valves. Under pressure the tightest seal in the line. 


—-—-—Grove valves never require lubrication 


GROVE VALVE & REGULATOR COMPANY 
6529 Hollis Street, OAKLAND 8, California 


HOUSTON 23-—3517 Polk Avenue + LOS ANGELES 6—2559 W. Olympic Bivd. 
ODESSA + TULSA « DENVER + CHICAGO «+ NEW YORK 
FARMINGTON, N.M. © LAFAYETTE, LA. © HARVEY, LA. © In Westerr ROVE VALV 
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HOUSTON ° CA 2-2203 
. 
1038 4th Street 
Gretna, Lo 
FOrest 1-186) 


PREVENTION 


—_ 


_aEIRGILE 


SAVE TIME 


New Equipment 





PD Pearson Type Detector 

Development of a Pearson type detector for pipeline inspec- 
tion and location is announced. The Model PD Pearson detector 
is useful for three types of work. It can locate discontinuities in 
protective pipe coating down to minute perforations of the 
wrappings in pipe buried at normal depths and can locate these 
“holidays” from the surface of the ground and without uncover- 
ing the pipe. It can locate electrical shorting between two pipe- 
lines or between a pipeline and some other metal structure 
And, it can trace an individual pipeline including its branches, 
through a maze of buried pipe in city streets when the systems 
are not electrically connected. Tinker & Rasor. 

| Circle number (94) on reply card. 


Pipe Cutters 

A new line of pipe cutters, designed to give cleaner, straighter 
cuts than ever before, is now in production. A new form-fitting 
handle, designed to fit the hand, and the sturdy malleable frame, 
are said to lengthen the life of these new cutters. Other improve- 
ments include a new high-alloy steel cutting wheel, new sliding 
block construction, new replaceable slide plate, and a longer 
shank to protect the threads. These cutters are available in four 
models: No. 10, % to 1% in.; No. 20, % to 2 in.; No. 201, % 
to 1% in.; and No. 202, % to 2 in. No. 201 and No. 202 have 
extra-wide rollers and can be used by hand or with power. 
The Toledo Pipe Threading Machine Company. 

Circle number (95) on reply card. 


Tractor Shoe ‘“‘Work-Hardened” 


A new track shoe, which has the quality of becoming “work- 
hardened” under the continued pounding of extreme applica- 
tions, has now been made available for the Caterpillar D8 and 
D9 tractors. Designed primarily for work in rock and slag, 
the new grouser shoes are cast from high manganese steel con- 
taining 12 to 14 percent manganese. The shoes are initially 
ground smooth on the rail side to provide a smooth, secure 
shoe-rail fit, and are available in widths of 22 and 27 in., the 
standard widths, respectively, for D8 and D9 tractors. Cater- 
pillar Tractor Company. 

Circle number (96) on reply card. 


SAVE MONEY ... on TOUGHEST 


construction jobs 


with 


CROSE-WADSWORTH 
heavy duty ROCK RIPPER 


Built with either drawbar or track 
frame mounts, here is the original 
rock ripper that puts more profit 
dollars into pipeline construction 
work. The Crose-Wadsworth Heavy 
Duty Rock Ripper eliminates up to 
80% of blasting operations . . . digs 
right in and goes to work where 
a trenching machine can’t! 
Write today for new brochure. 


Lrose 


MANUFACTURING COMPANY, INC. 


2765 Dawson Road, Ph. WEbster 6-2171, TULSA, GnLanomA 
BRANCH OFFICES: Houston © Denver © Elizabeth, N. J. 
IN CANADA: CROSE-CURRAN LTD., Edmonton, Alberta 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARC 
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Barge Loading Arms 


Two all-metal models of a river barge 
and lake tanker loading device, designed 
for :ansfer of petroleum products, are 
available from Chiksan Company. Ac- 
cording to the manufacturer, the new de- 
vice, which is available in both 6 in. and 
8 in. diameters, prevents most line handl- 
ing injuries, minimizes dock clutter and re- 
placement costs, speeds barge loading 
time, and eliminates hose bursts. Mater- 
ials handled include black and bright 
petroleum products and mild caustics. 
Either unit safely handles products in 
minus 60 F to plus 225 F temperature 
range at pressures to 300 psi. Chiksan 
Company. 

Circle number (97) on reply card. 


Personal Radio 
Communications 


Another step toward the wrist radio 
concept of personal communications has 
been accomplished in the new “Handie- 
Talkie” pocket receiver, and accompany- 
ing “Handie-Talkie” pocket transmitter, 
introduced by Motorola. 

The fully transistorized receiver adds 
a complete new dimension to 2-way 
mobile radio systems by extending easy 
communications capability to the man on 
foot. 

The new Motorola pocket receiver picks 
up all radio signals on a system's fre- 
quency, making possible the immediate 
contact of key personnel. Communica- 
tions can be maintained with the system's 
base station or any of its mobile stations. 

A second model of the pocket receiver, 
now being given operational field tests, 
will provide a selective signaling feature. 


New Eauinment 


This means a receiver will pick up only 
messages meant for the particular indi- 
vidual using the unit. It will ignore all 
others, even though they are on the same 
frequency. 

Also in the operational field testing 
stage is the new Motorola pocket trans- 
mitter, which together with the pocket 
receiver, provides full 2-way radio com- 
munications to the man on foot. Moto- 
rola, Inc. 

Circle number (98) on reply card. 


Transistor-Powered 
Mobile Radio 


New two-way radio equipment con- 
tains transistor power for both trans- 
mitter and receiver. Units are available 
either for mounting in the front of a car 
or track fag shown) or for nlacement in 





a vehicle’s trunk. These transistor-pow- 
ered designs may be used in low band 
frequencies (25-54 mc), high band (144- 
174 mc) and UHF (450-470 mc). Gen- 
eral Electric Communication Products 
Department. 

Circle number (99) on reply card. 
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IS BUILT TO ROUGH IT! 


There’s a lifetime of luxurious living anywhere 

in an ABC Mobilehome. Every detail is as fine as 

long experience ond skilled craftsmanship can 

make it. The 110 and 220V wiring and coded plumbing 





36 Floor Plans 

8 and 10° Widths 
1 te 3 Bedrooms 
42’ te 50’ Lengths 


The MHCG Gold Seal is 


Your Guarantee of Honest Valve 
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d any d 
will not develop cracks or squeaks as you roll up the miles 


d placed on them. The one piece body 


Look For These ABC Features: 1)2" of hand packed insulation all around 
and 2” overhead. Radiant floor heat circulated evenly and economically 
throughout the coach. Full 7’ ceilings, genuine hardwood interiors, nationally 
advertised appliances. Heavy gauge fire proof steel roof and bottom. Temperature 
controlled aluminum siding, dust proof doors and windows 

ABC's cantilevered, welded steel tandem chassis is mounted on a standard width 
tread and heavy duty tires for safe towing anywhere. 

Your ABC dealer will make delivery anywhere in North America. 


See your telephone directory or write to 


ABC Coach Co. ine 


1015 Van Buren — Loveland, detects 
241 West Highway 322 — Clarion, Pennsylvania 


eee eee eee eee ee eee eee eee eee * 


whether you’re Mr. BIG 


GET OUR 
UNDIVIDED 
ATTENTION! 


We don't look upon our 
customers as Mr. BIG or Mr. 
LITTLE. We want your busi- 
ness .. . we are interested in 
your order whether it is large 
or small. All of our customers 
are VIPs. They receive the 
same prompt attention and 
service. 

You don’t have to raise 
KANE for service. We stand 
ready and able. Pipe, Casing, 
Pipeline Supplies, Pontoons, 
Piling, Field Welding — they 
will be on the job when and 
where you need it. 


Conveniently located for prompt 
delivery in the Gulf, or to any major 
oilfield. 


Kane-Weld 


MANE BOILER WORKS, INC 
Manufacture 
for every purpose 
P.O. Box 546, Galveston. Tex 
phone SO 3-2401 * Houston, dial CA 2-77389 


re of quality pipe 
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NEW PIPELINE LITERATURE 





Larger Crawler Tractors 


A comprehensive discussion of the 
capabilities of large crawler tractors is 
given in “Increase Power, Production, 
Profit”, a new 12-page booklet released 
by Caterpillar. 

Printed in two colors, the booklet 
points up the uses of the D8 and D9 trac- 
tors in construction, logging, mining, 
pipelining, and railroad applications. 
Brief specifications are given for both 
machines. Photographs and drawings 
emphasize the features of torque conver- 
ters, the oil clutch and the constant “live 
shaft” power for hydraulic and cable con- 
trols, steering clutches and brake boosters. 
Caterpillar Tractor Co. 

Circle number (100) on reply card. 


Deep Corrugation Sheets 

A new publication from Armco Steel 
describes how Armco Deep Corrugation 
sheets support greater loads than standard 
corrugated sheets; also how they cut costs, 
reduce weight, and save purlins. Compara- 
tive safe loads and wider purlin spacing 
are illustrated, and a safe load vs. purlin 
spacing chart is scheduled. Armco Steel 
Corporation. 

Circle number (101) on reply card. 


Rotary Positive Blowers 

A new compact design for rotary posi- 
tive blowers is presented in a bulletin by 
Roots-Connersville. These blowers, desig- 
nated Type RAS, feature a vertical ar- 
rangement of the impellers to provide 


REILLY 


PRIMER 


Reilly announces o Plasticized Coal Tar Enamel Primer, 
designed for maximum bond development. 


Quick-drying (20 minutes*+ has been reported). 


Non-sagging and non-curtaining. 


Great coverage (750 to 1400 square feet per gal.). 


Stability of bond — no degradation of bond with time and 


temperature exposure. 


Derived wholly from coal tar materials, thus fully conforms 
to A.W.W.A. and governmental agency standards. 


Gives 100% reliability factor to coating process when 
properly applied with plasticized coal tar enamel. 


More to come. Reilly 230 X-1 Primer is the first of a series 
made possible by a significant break-through in applied 
coal tar surface chemistry. HS X-1 for Reilly Hot Service 
Enamel and QD X-1 for Reilly Intermediate Enamel will 


soon be available. 


REILLY TAR & CHEMICAL CORPORATION 


1615 MERCHANTS BANK BUILDING 
11 So. Meridian Street 
INDIANAPOLIS 4, INDIANA 


OR FURTH 


ER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERV 


horizontal inlet and discharge connec 
tions resulting in substantial —, = 
flcor space. A new “segment waist” 
peller contour permits larger volumes be 
higher pressures at no increase in operat- 
ing speed and with lower power costs 
Roots-Connersville Blower, division of 
Dresser Industries, Inc. 
Circle number (102) on reply card 


Transistor Servo Amplifiers 


A two-page illustrated brochure de- 
scribes the complete performance speci- 
fications and application data of Libra- 
scope’s Transistor Servo Amplifier, Model 
§01-2. Particularly suited for controlling 
small servo motors in high-performance 
instrument control systems, the transistor 
servo amplifiers have a voltage gain of 
100, with an input impedance of 100K 
ohms. Also featured in the brochure is 
information concerning dimensional data 
and wiring diagrams. Librascope, Inc. 

Circle number (103) on reply card 


Aluminum Conduit 


“Aluminum rigid conduit can now be 
purchased and installed at a cost com- 
parable to, or less than, that of conven- 
tional conduit.” This is the opening state 
ment and theme of “Alcoa Aluminum 
Electrical Rigid Conduit.” 

Features of aluminum conduit are: 
Resistance to corrosion; non-magnetic: 
light weight; good appearance; non-toxic; 
non-svarking, and freedom from stain- 
ing. A primary economic advantage out- 
lined is the normally lower cost of in- 
stallation. Although primarily a descriv- 
tive brochure, the booklet gives specific 
installation instructions and a compre 
hensive table of dimensions and weights 
of conduit, couplings, and elbows. Alumi- 
num Company of America. 

Circle number (104) on reply card 


Lightweight Generators 


Highlights of design, engineering, and 
construction features of the recently in- 
troduced Allis-Chalmers G-226 portable. 
lightweight generator set are covered in 
a new catalog, BU-412, now available 
Included are sketches showing in-use ap- 
plication of the unit, engine cutaways, 
and photographs of numerous important 
components that provide long life and 
oe operation. Specifications of 
the basic generator set are also included. 
Allis-Chalmers Manufacturing Company. 

Circle number (105) on reply card. 


Facilities at Mixco 


A 6-page folder describing the complete 
laboratory facilities now available at Mix- 
ing Equipment Company is available 
The folder outlines the pilot-plant mixing 
operations of the hazardous materials 
laboratory and describes the unique uses 
of the new continuous multistage con 
tactor. General information is given on 
industrial mixing research and studies at 
Mixco. Mixing Equipment Company, Inc 

Circle number (106) on reply card. 


High Sensitivity Controller 


Details of a compact pneumatic-elec- 
tronic control device, said to detect and 
control changes in media level with ex- 
ceptional precisiou are given in Techni- 
cal Bulletin RF-587 issued by Robert- 
shaw-Fulton. It is said to be particularly 
valuable for application in vessels or 
small tanks that do not permit internal 
installation of conventional systems re- 
quiring large detection devices. Robert 
shaw-Fulton Controls Company. 

Circle number (107) on reply card 
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New Literature 





“Closed Circuit’ Television 

A new 12-page bulletin describes types 
of industrial television equipment, gives 
five basic suggestions for equipment selec- 
tion, and illustrates each with case his- 
tories of successful operations. 

The case histories are drawn from ex- 


perience with industrial television in the | 


power industry where temperature ex- 
tremes and vibration require the rugged- 
est kind of equipment for satisfactory 
service. The fundamental problems of 
application are pertinent to any industry 
or business considering use of television 
as an aid to production, as a tool of auto- 
mation, or as part of plant and person- 


nel safety improvements. Diamond Power | 


Specialty Corporation, Electronics Divi- 
sion. 
Circle number (108) on reply card. 


““Air-Cooled”’ Heat Exchanner 


A cover-to-cover revision of the Fluid 
Cooler (Air Cooled Heat Exchanger) 
sales catalog has been completed by The 
Trane Company. Because of the special- 
ized uses of the air-cooled heat exchanger 
line, approximately one-third of the cata- 
log is devoted to the types of units nor- 
mally used in various industrial and pro- 
cess cooling applications. The equipment 
utilizes ambient out-door air as a cool- 
ing medium—no water is required. The 
Trane Company. 

Circle number (109) on reply card. 


Parkaned LACT Systems 


Packaged lease automatic custody 
transfer systems are explained in a bulle- 
tin just released. Illustrated and described 
in detail are two basic systems: (1) Posi- 
tive meter tank measuring system, and 
(2) positive displacement meter system. 
These packaged units are ready for opera- 
tion and require field hookup only. Cus- 
tody Transfer Systems, Division of Mur- 
dock Tank & Mfe. Co. 

Circle number (110) on reply card. 


Rotameters for Measurement 
Bypass Rotameters for measuring fluid 
rate of flow in pipelines 2 in. in diam and 
larger are described in Bulletin 18B by 
Schutte and Koerting Company. The Ro- 
tameters are applicable to both liquids 
and gases. A complete Bypass Rotameter 
installation is described as comprising an 
orifice in the main pipeline, and a %4-in. 
or 1-in. diam by-pass line across the ori- 
fice containing a small orifice and an SK 
Safeguard Rotameter of indicating, alarm, 
or transmitting iype. The two orifices 
make the by-pass flow directly propor- 
tional to the main pipeline flow, and the 
Rotameter is calibrated to read the main 
flow directly. The bulletin also contains 
simplified, easy-to-follow instructions for 


determining the permanent pressure loss | 


across the main orifice, and the required 

straight run of pipe before and after the 

main orifice. Schutte and Koerting Co. 
Circle number (111) on reply card. 


Nordberg Enaines 

A 16-page bulletin describing Nord- 
berg radial engines, 2-cycle diesel, spark- 
ignition gas and duafuel, is available. 
The newly revised 2-color bulletin de- 
scribes recent engineering and design 
features, which include supercharging of 
the spark-ignition radial engines for an 
increase in rating of approximately 50 
percent over normally scavenged engines. 
A schematic drawing helps to describe the 
relatively minor and simple modifications 
required to change from a normally 
scavenged to a supercharged engine. 
Nordberg Mfg. Company. 

Circle number (112) on reply card. 
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drilling 
rigs 


fast, vibration proof... 


Dresser® 
Couplings— 


ill 


— 


te 


production 


batteries 


om 8 


safe, permanent joints J 


Bradtord, 


Pennsylvania 


Chicago 
Houston 


Philadelphia 


New York 


S. San Francisco 


Presser Couplings are easily installed . only two man- 
minutes per bolt with a simple hand wrench. The specially 
compounded Dresser Gasket provides the essential “give and 
take” to absorb vibration, settlement, and other stresses that 
might cause damage. It also allows up to 4° pipe deflection at 
every joint and still maintains a permanent, bottle-tight seal 
Eases of take-down and re-usability of Dresser Couplings are 
a tremendous asset where you may need to add new pumps, 
valves or lines. Send for Dresser Catalog No. 531. It contains 
more detailed information and complete specifications on all 
Dresser Couplings, Fittings and Pipe Repair Products, 


® GET THEM FROM YOUR LOCAL OIL FIELD SUPPLY STORE 


DRESSER 


MANUFACTURING OiviStown 


Toronto & Caigary 


FOR FURTHER INFORMATION ON 
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Speed up your calculations on 
pipe sizing, pressure drop, flow 
with the American Gas Journal. . . 
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COUSTANTS LENCTHs PIPL 


For LOW Pressures For HIGH Pressures 
100 to 10,000M 


3/,-in. to 30-in 
500 psi 


Cubic feet of gas per hour 
Pipe diameters 


Cubic feet of gas per hour 10 to 500M 


3%%,-in. to 48-in 


Pipe diameters 


Pressure loss (inches) 


Specific gravities 


01 to 50 
35 to 1.5 


Difference in absolute pressure to 
Sum of absolute pressures 20 to 2,000 psi 


Specific gravities 35 te 1.5 
100 to 5,000 


Pipe length (feet) 
Pipe lengths (miles) 


1000 to 1400 
30 to 30,000 


Constants 
1 to 250 


Pipe length (feet) 


The computers are printed on heavy durable plastic, enclosed 
in Fabrikoid cases with complete instructions for their use. 


PRICE: $7.50 EACH 


PUBLISHED, COPYRIGHTED AND SOLD ONLY BY 


AMERICAN GAS JOURNAL 


P.O. BOX 1589 * DALLAS 21, TEXAS 
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The Petroleum Engineer's October 1958 


3rd 
Anniversary 
Edition 


DRILLING Ric LOCATOR 


A summary of U. S. and Canadian Drilling Contractors, their 
names and addresses, location and specifications of both cable 
tool and rotary rigs; some rigs in foreign service; U. S. offshore 
rigs; and the NEW WELL SERVICING CONTRACTORS SECTION 


Three years and 10 RIG LOCATORS ago... The 
Petroleum Engineer pioneered what seemed to be an im- 
possible directory service ...something never before at- 
tempted. It was the first concise listing of contract rigs by 
states and counties (by province and areas in Canada) ever 
tabulated. This edition is a milestone .. . and still improve- 
ments in its utility go on. In July of this year... the first 
directory of well servicing contractors was added... and it 
has grown considerably in just three short months. As it 
becomes a useful tool to both the servicing contractor and 
the producer . .. it, too, will be further expanded. 


Well Servicing Rig Directory 

This was... proportedly ... another impractical task. 
Well servicing contracting... perhaps not as glamourous 

. nor involving the amount of capital outlay and income 
as normally associated with rotary drilling. There are more 
well servicing contractors ...spread over just as large an 
area... with the average servicing contractor operating on 
a much smaller basis than the average drilling contractor. 
Some operate out of their “hip pockets”... but. . . the sin- 
cere cooperation given by the rotary contractor was enough 
to give enthusiasm for equal cooperation from the well serv- 
icing contractor, And... that belief certainly was justified. 
We are indebted, indeed, not only to those drilling contrac- 
tors who have long given us their support .. . but especially 
to the well servicing group who knew little of this new idea. 
We are encouraged by their help . . . and are already looking 
to new horizons for bettering this service... perhaps to a 
world wide contractors directory. It’s primary purpose is to 
be of help to you...in obtaining new business for you. 
Your ideas and suggestions are always welcome. 

Use of abbreviations. In a directory of this type where 
certain specifications are included, it was necessary in the 
conservation of space to make some abbreviations. Under 
the column of “type power,” the following abbreviations 
apply: Dsl for diesel; gaso for gasoline; stm for steam; btne 
for butane; and dsl elec for diesel electric. In listing draw- 
works make and model number, it was necessary to abbre- 
viate the manufacturer's name. Some of these abbreviations 
are well known; others had to be made to fit the available 
space. Here’s the code we used: 


Manufacturer’s Company Name Abbreviation 


ALCO Products, Inc. (formerly Beaumont Iron Works 
Div. of American Locomotive Co.) ALCO-BIW 


R-4 


Allis-Chalmers Manufacturing Co. Allis Chmrs 
American Iron & Machine Works Amer 
Ansaldo Ansaldo 
Bethlehem Supply Co. Beth 
Big Four Machine & Supply Co. Big Four 
Border Foundry & Machine Border 
The Brewster Co., Inc. Brwstr 
Bucyrus-Erie Co. B. Erie 
Cardwell Manufacturing Co., Inc. Crdwil 
Clark Bros. Co., Inc. Clark 
Fred E. Cooper, Inc. Cooper 
Continental-Emsco Co. Emsco 
Cummins Engine Co., Inc. Cummins 
George E. Failing Co. Failing 
Franks Division of Cabot Shops, Inc. Frnks 
General Machine Co. Gen Mach 
Hacker Machine & Supply Co. Hacker 
Hopper Machine Works, Inc. Hopper 
Houston Tool Co. Hou 
Howard-Turner Machine Works Howard-Turner 
Ideco, Inc. Ideco 
Ingersoll-Rand Co. Ingersoll 
Jones, Shelburne & Guffey Co. JS&G 
Joy Manufacturing Co. Joy 
Mayhew Supply Co., Inc. Mayhew 
Mid-Continent Supply Co., Inc. M-CSCO 
Lee C. Moore Corp. L. C. Moore 
Lucey Export Corp. Lucey 
Muskogee Iron Works MIW 
The National Supply Co. Natl 
Oil Well Supply Division (U. S. Steel Corp.) “Oilwell” 
Reich Bros. Reich 
Spencer-Harris Machine & Tool Co. Spencer 
Stardrill-Keystone Co. Star 
Texas Iron Works, Inc. TIW 
Vickers, Inc. Vickers 
Victoria Machine Works Vic 
Wagner-Morehouse, Inc. Wenr-Mrhse 
Walker-Neer Manufacturing Co., Inc. Wikr-Nr 
Waldrip Engineering Co. Wldrp 
Well Machinery & Supply Co., Inc. Ft. Wrth 
Wheeling Machine Products Co. Wheeling 
The Wheland Co. Whind 
Wichita Tool Supply Co. Wich 
Wichtex Machinery Co., Inc. Wichtex 
Wilson Manufacturing Co., Inc. Wisn 


THE PETROLEUM ENGINEER, October, 1958 





U. S. Drilling Contractors 


ROTARY AND CABLE TOOLS 
ALPHABETICAL LISTING 


A 


A & P Drig Co Inc Box 568 Duncan Okla 

Abb Drig Co 300 Oil & Gas Bidg Wichita Falls Tex 

Acacia Drig Co Box 881 Tulsa Okla 

Ace Drig Co 1800 Republic Nat! Bk Bldg Dallas Tex 

E H Adams Drig Co Box 160! Midland Tex 

Akin & Dimock 714 Holliday St Wichita Falls Tex 

Alan Drig Co 807 Oil & Gas Bldg Wichita Falls Tex 

Aldridge & Stroud Inc Box 962 Odessa Tex 

Allen & Morris 820 Alamo Nat! Bldg San Antonio Tex 

Allen Drig Co 4410 Venable Ave Charleston 4 W Va 
Anderson Drig Co 730 Wichita Natl Bk Bldg Wichita Falls Tex 
Anderson Drig Contr Box 167 Olney Ii! 

Anschutz Oil Co Inc Box 1466 Casper Wyo 

An-Son Drig Co 3814 N Sante Fe Oklahoma City 18 Okla 
An-Son Offshore Drig Co 1401 Carondelet Bldg New Orleans lo 
Appell Petroleum Corp Box 330 Alice Tex 

Arapahoe Drig Co 1020 Pet Club Bidg Denver Colo 
Ari-Kan Drig Co Box 162 Great Bend Kans 

Armstrong & Horn Drig Co 640 Milam Bidg San Antonio 5 Tex 
Arrow Drig Co 407 Philtower Bidg Tulsa Oklo 

Ashby Drig Co Ltd 738 Meadows Bidg Dallos Tex 

Austin Drig Co Box 1240 Seminole Okla 

Austin-Dunham Inc Box 1240 Seminole Okla 


B & B Drig Co Whitlash Mont 

B B M Drig Co 673 San Jacinto Bldg Houston 2 Tex 

B J & M Drig Co Ltd 160 S Fairfax Ave Los Angeles Colif 
B-M Drig Co Inc Box 5218 Bossier City lo 

Pernie Bailey 2309 Sage Rd Houston Tex 

Baird & Pfeifer Drig Co 316 Kittredge Bldg Denver Colo 
Baker & Taylor Drig Co 712 First Natl Bk Bldg Amarillo Tex 
Dorris Ballew Inc Box 561 Natchez Miss 

Barnes Core Drig Co 1350 Roberts Ln Bakersfield Colif 
Barnwell Drig Co Box 1748 Shreveport La 

Barnwell Offshore Inc Beck Bidg Shreveport Lo 
Barrett Petroleum Co 423 Masonic Bldg Shawnee Oklo 
Bass Drig Co 905 San Jacinto Bldg Houston 2 Tex 
Robert M Bass Drig Contr Box 471 Kilgore Tex 

Bay City Drig Co Inc Box 1389 Bay City Tex 
Bayer-Hunefelt Drig Co 119 Pet Life Bldg Midland Tex 
Beardmore Drig Co 827 Beacon Bidg Wichita Kans 
Dudiey C Beene Inc Suite 1117 Town House Shreveport Lo 
Bennett & Roberts Drig Co Drawer 633 Russell Kans 
Bennett & Roberts Drig Inc Drawer 633 Russell Kans 
Bennett Drig Co 1381 E 26th St Tulsa 14 Okla 
Bernhardt Drig Co 2469 Grand River Detroit | Mich 
Berry Drig Co Box 67 Saint Jo Tex 

Bickerstaff & Tibbets Drig Co 406 N Marienfeld Midland Tex 
Big Chief Drig Co Box 8837 Oklahoma City 14 Okla 

Big Seven Drig Co 311 Wright Bidg Evansville Ind 

Big West Drig Co 1505 Oil & Gas Bldg Ft Worth 2 Tex 
Bilbo-Redding Drig Co Inc Box 21045 Houston Tex 
Bill's Drig Ser 617 Union Natl Bldg Wichita 2 Kans 
Black Drig Co 525 Petroleum Bidg Abilene Tex 

Forest Blackstock Inc V & J Tower Bldg Midland Tex 
Blount Drig Co Inc 114 Central Bidg Midland Tex 
Bodard Drig Co 313 Masonic Bldg Shawnee Okla 

Bolin Oil Co & D H Bolin 1120 Oil & Gas Bldg Wichita Falls Tex 
Tom Bomar Well Ser 80x 638 Tolpe Tex 

Boyd & Durst Drig Contr Box 329 Alice Tex 

Brack Drig Co Inc Box 575 Fort Collins Colo 

E G Bradham First Nat! Bk Bldg El Dorado Ark 

Brannon & Murray Drig Co Box 672 Coleman Tex 
Brantly Drig Co Inc Box 4935 Midland Tex 

D J Branyan Co Box 166 Cushing Oklo 

Branyan Drig Co Box 166 Cushing Oklo 
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C E Brehn Drawer 618 Mt Vernon lil 

Brewster-Bartie Drig Co Inc 1919 Bk of Southwest Houston Tex 
Brinkerhoff Drig Co Ltd 1001 Mobil Oil Bidg Calgary Alberta Can 
Zach Brooks Drig Co Box 31 El Dorado Ark 

Brown & Martin Drig Co Box 731 Gainesville Tex 

Curt Brown Drig Co 516 Mayo Bidg Tulsa Okla 

Brown Drig Co Box 7217 Long Beach 7 Calif 

Harry T Bryant Drig Co Ltd Box 13364 Houston 19 Tex 
Bryant-Hayward Drig Co Box 4627 Oklahoma City Oklo 

Al Buchanan Drig Co 2114 Alamo Natl Bidg San Antonio Tex 

A O Bullock Drig Co Box 821 Casper Wyo 

Burger Drig Co Box 327 Coleman Tex 

Buzzini Drig Co Petroleum Center San Antonio 5 Tex 

B G Byars Power Drig Co 319 Citizens Bk Bldg Tyler Tex 


c 
C H & C Drig Co Box 4278 Oklahoma City 9 Oklo 
CN P Drig Co 404 Staley Bldg Wichita Falls Tex 
Cactus Drig Corp of Tex Box 348 San Angelo Tex 
Cactus Drig Corp Ltd Box 853 Calgary Alberta Canado 
Calico Drig Co 1113 Continental Bk Bldg Ft Worth Tex 
Calvert Drig Inc Box 552 Olney III 
Camay Drig Co 4250 Wilshire Blvd Los Angeles 5 Calif 
Camay Drig Co Rocky Mt Div Suite 1130 Denver Club Bidg 
Denver Colo 
Camden Drig Co Box 1418 Corpus Christi Tex 
Camdrill International Inc </o Camay Drig Co 
4250 Wilshire Blvd Los Angeles 5 Calif 
Canadian River Drig Co 424 Petroleum Bldg Amarillo Tex 
Canter Drig Co 824 Main St Mt Vernon Iil 
J. G. Cantrell Drig Co Box 1016 Ado Okla 
Capitt Drig Co 814-16 Union Center Wichita Kans 
Frank Caraway Drig Co Box 982 San Angelo Tex 
Cardinal Drig Co 420 Fourth St Bismarck N D 
Carmack Drig Co 1008 Mile High Center Denver Colo 
Carpenter-Trant Drig Co 321 C A Johnson Bidg Denver 2 Colo 
Carper Drig Co Inc Box 905 Hobbs N M 
Carroll Drig Co Inc Box 337 Farmington N M 
Carter Drig Co 1640 W 34th St N Wichita Kons 
Casner & Bentz Box 666 Oildale Calif 
Chambless-Rosen Drig Co Box 4294 Oklahoma City 9 Oklo 
Ford Chapman Hubbs-Roberson Bldg Pecos Tex 
Choya Drig Co Inc 500 W Illinois Midland Tex 
Circle Drig Co Inc 620 Pioneer Bldg Lake Charles La 
Dan L Clark Drig Co 819 Wilson Tower Corpus Christi Tex 
Don Clawson 125 W 19th St Ada Oklo 
Claypool Drig Co Box 98 St Elmo II! 
Clegg & Hunt 715 Houston Club Bldg Houston Tex 
Clinch Drig Co Box 27 Hazelhurst Miss 
Coastal Marine Drig & Constr Co 450 Bk of the Southwes? Bido 
Houston 2 Tex 
Columbia Drig Co 1207 C & | Life Bldg Houston 2 Tex 
Comet Drig Co Box 1143 OCS Lofayette Lo 
Conrey Drig Co 328 E Broadway Centralia II! 
Conroe Drig Co Drawer 1741 Corpus Christi Tex 
Continental Drig Co 414 Shell Bldg New Orleans Lo 
Continental Marine Exp! Co Box 3050 Houston Tex 
Continental Shelf Drig Corp 916 Richards Bldg New Orleons 12 lo 
Cook Drig Co 2305 Continental Life Bldg Ft Worth Tex 
Cooper Drig Co 902 Staley Bldg Wichita Folls Tex 
R A Cooper Drig Co Inc 711 Hulman Bidg Evansville 8 Ind 
Coral Drig Co 6100 Camp Bowie Bivd Ft Worth Tex 
Coroco Drig Co 2807 Mercantile Bk Bldg Dallas Tex 
Crawford Drig Co Box 622 Shreveport Lo 
Cree Drig Co Inc Box 593 Pampa Tex 
Cron & Gracey Corp 1100 Houston Club Bldg Houston Tex 
Jess P Cross Drig Contr 1216 Texas Graham Tex 
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Milton Crow Inc 420 Commercial Nati Bk Bldg Shreveport La 
Crown Rigs Inc 2107 Bk of Southwest Bidg Houston Tex 
Harry L Cullet Purefoy Hotel Talladega Ala 

Cummins Drig Co Altamont iil 


D & M Drig Co Inc Box 247 Great Bend Kans 

D-K Drig Co Box 866 Cortez Colo 

Clark Dale Drig Co Inc 308 N Colorado Ave Midland Tex 

Danforth Drig Co 418 Kennedy Bidg Tulsa Okla 

R W Darden Drig Co Box 576 Olney Tex 

Davidson Drig Co Inc 1004 Continental Life Bldg Ft Worth Tex 

Edgar Davis Drig Co 717 Citizens Bk Bidg Abilene Tex 

Harvey Davis & Robt H Thompson Co 1731 28th St 
Bakersfield Calif 

Davon Drig Co Box 1586 Oklahoma City Okla 

Davis & Bates Inc 160! Milam Bldg San Antonio Tex 

Dearing Inc Box 655 Dallas Tex 

M J Delaney Co 910 Dallas Fed Savings Bldg Dallas | Tex 

Delaware Drig Co Box 387 Pawhuska Okla 

Delta Drig Co Box 2012 Tyler Tex 

Delta Marine Drig 407 California Co Bldg New Orleans La 

Delta Overseas Drig Co Box 2012 Tyler Tex 

Denver Drig Corp Box 669 Odessa Tex 

W L Dillier Box 341 Casey Ill 

Dixie Drig Co Inc 1712 Commerce Bidg Houston 2 Tex 

Dixilyn Drig Corp Box 3427 Odessa Tex 

Dixon Drig Co Box 2320 Abilene Tex 

Doak Drig Co Box 1108 Bristow Okla 

Doc Drig Corp Blackie Drig Co Inc Neva-Andre Drig Corp 
210 Willow St Franklin La 

Donnell Drig Co 605 Texas Bk Bidg Dallas 2 Tex 

Douglas Drig Co Box 748 Oildale Calif 

Drillers Inc 2005 Adolphus Tower Dallas Tex 

Drig & Exp! Co Inc Box 35366 Dallas Tex 

Drig & Exp! Co of Delaware Inc Box 35366 Dallas 35 Tex 

Drilling & Production Co 2907 L St Bakersfield Calif 

Dudley & Heath Drig Co Box 428 Stillwater Okla 

N V Duncan Drig Co 303 Oil and Gas Bldg Oklahoma City Okla 

Dunnam & Wyant Drig Co 816 N Jordan Liberal Kans 

Durham Drig Co Inc Box 204 Midland Tex 


E & H Drig Co Box 1058 Graham Tex 

Eakle & Holder Drig Co 116 Mulberry St Evansville Ind 

T T Eason Co Div of Eason Oil Co Box 9755 Okla City 2 Okla 
Eastiand Drig Co 806 Continental Life Bldg Ft Worth Tex 
Eatmon Drig Co Box 535 Kimball Neb 

B F Edington Drig Co 447 N Market Shreveport La 

Edwards & Bissett Inc 1912 N Esperson Bldg Houston Tex 
King Edwards (Edwards Drig Co) Box 1140 Grahom Tex 

A W Eggleston Inc Box 425 Crowley La 

Errol Elkins Drig Co 460 Rio Grande St Eagle Pass Tex 

Ellis 1536 Austin St Colorao City Tex 

Ellis Drig Corp Box 393 Colorado City Tex 

Empire Drig Co 1403 Texaco Bidg Dallas 1 Tex 

Empire Drig Co 650 Fourth Nat! Bk Bldg Wichita Kans 
Empire States Drig Corp 1020 Simms Bidg Albuquerque N M 
Enterprise Oil Co 7440 Lo Hore Rd Bakersfield Calif 

Ewing Drig Co Box 807 Breckenridge Tex 

Exeter Drig Co Republic Natl Bk Bldg Dallas 1 Tex 
Exploration Drig Co 607 Nat! Bk of Tulsa Bldg Tulsa Okla 


F 


Fairman Drig Co Hammersley Fork Pa 

Falco Drig Co Inc Box 1255 Alice Tex 

Falcon Seaboard Drig Co Pan American Bidg Tulsa Okla 
Field Drig Co 1901 Milam Bidg San Antonio Tex 
Fitzpatrick Drig Co 803 Wilson Tower Corpus Christi Tex 
Fitzpatrick Drig Co Inc Box 639 Casper Wyo 

Fleeger Drig Inc 271 Meadows Bldg Dallas 6 Tex 
Flournoy Drig Co Box 1578 Alice Tex 

Flournoy-Haston Drig Co Inc Dowling Bldg Ardmore Okla 
Folk Drig Co 614 Main Yukon Okla 

Foree Drig Co 607 First Natl Bk Bldg Dallas Tex 

Fortune Drig Corp Petroleum Bldg San Angelo Tex 

C J Foster Drig Co Inc Box 657 Richmond Tex 
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Foster Drig Co Inc Box 751 Cushing Okla 

4-3 Drig and Well Serv Co Box 471 Drumright Okla 
Armstrong Fowler Inc 929 Oleander Bakersfield Calif 
Frankfort Oil Co Drig Div Box 747 Dallas Tex 

Frank Frawiey Drig Co 823 S Detroit Tulsa 3 Okla 

Lioyd R French Co 506 V & J Tower Midland Tex 

Frio Drig Inc 506 Driscoll Bldg Corpus Christi Tex 

Frontier Drig & Prod Co 2003 Wilco Bidg Midland Tex 

Fryer & Hanson Drig Co 2520 Republic Nat! Bk Bldg Dallas Tex 


G 


Gabbert-Jones Drig Co 514 Orpheum Bidg Wichita Kans 
Tine Gaiser Drig Co Box 1506 Bakersfield Calif 
C S Garber & Sons Inc Boyertown Pa 
Gardner Bros Drig Co Inc 1718 Davis Bidg Dallas Tex 
Buster Gardner Drig Co Inc Box 281 New Iberia la 
Garr-Woolley Oil Co 901 Cravens Bidg Oklahoma City Okla 
Garvey Drig Co Route 2 Great Bend Kans 
Gary Core Drig Co 215 N Chester Bakersfield Calif 
General Drig Co Colcord Bldg Oklahoma City Okla 
General Geophysical Co 750 Houston Club Bidg Houston 2 Tex 
General Well Drig Inc Box 1315 Alice Tex 
Gibson Drig Co Box 1540 Kilgore Tex 
Clyde Gibson Drig Co 712 City Natl Bk Bldg Wichita Falls Tex 
Glenn Gillespie & Sons Box 907 Cushing Okla 
Gilmour Drig Co Box 1082 Alice Tex 
C G Glasscock Drig Co 1601 Wilson Tower Corpus Christi Tex 
Giendale Drig Co 906 Hales Bldg Oklahoma City Oklo 
Glenn Drig Co 38 Kennedy Bldg Tulsa Okla 
Al Godfrey Drig Co 2875 Cherry Ave Long Beach Calif 
Goff-Leeper Drig Co Box 1749 Ardmore Okla 
Gold-Mar Drig Co Box 732 Dewar Okla 
Goldsmith Drig Co Box 750 Duncan Okla 
Goll Graves & Mechling Inc 205 Bearinger Bldg Saginaw Mich 
Gordon Drig Co Box 15 Mt Pleasant Mich 
Gore Drig Co Box 515 Albany Tex 
T V Gorman Drig Contr 621 Staley Bldg Wichita Falls Tex 
H O Grace Drig Co 632 Wichita Natl Bk Bldg Wichita Falls Tex 
Jack Grace Drig Contr 1009 City Nati Bk Bldg Wichita Falls Tex 
Luke Grace Drig Co 1020 Oil & Gas Bidg Wichita Falls Tex 
Gracey-Hellums Corp 410 S Coast Bldg Houston 2 Tex 
Graham & Klassen Drig Co Inc 4715 Crenshaw Blvd 

Los Angeles Calif 
Burdette Graham 804 Driscoll Bldg Corpus Christi Tex 
Graham Drig Co 2nd Floor First St Bk Bldg Temple Okla 
Groham-Michaelis Oil Co 211 N Broadway Wichita 7 Kans 
John Grappe Drig Co Box 1186 Levelland Tex 
Graves Drig Co Box 583 Ardmore Okla 
Gray Drig Co 220 Wichita Natl Bk Bldg Wichita Falls Tex 
Great Western Drig Co Box 1659 Midland Tex 
Green & Dreblow Drig Co Box 1057 Bakersfield Calif 
Greenwood Petroleum Management Inc Eureka Kans 
Grey Wolf Drig Co 1506 Bk of the Southwest Houston 2 Tex 
Guadalupe Drig Co 2505 Princeton Ave Midland Tex 
Roy Guffey Drig Co 5543 Yale Blvd Dallas 6 Tex 
Gulf Coast Drig & Expl Inc Box 2367 Choctaw Sta Laurel Miss 
Gulf Drig Inc Box 598 Lake Charles Lo 
Henry Gwaltney Drig Co Box 289 Washington Ind 


H & S Drig Co 407 Tri State Ins Bldg Tulsa Okla 

Hack Drig Co Box 5108 Abilene Tex 

John S Hagestad Drig Co 3224 Gulf St Bakersfield Calif 
Halbert Drig Co 507 Citizens Bk Bldg Tyler Tex 

Clyde Hall Drig Co Inc Box 4068 Bakersfield Calif 

O E Hall Drig Co 2008 Continental Nat! Bk Bldg Ft Worth Tex 
Hamman Oil & Ref Co Box 13028 Houston 19 Tex 

Haney & Williams Drig Co 3500 Cherry Ave Long Beach 7 Calif 
Hap Drig Co 2510 First Natl Bldg Oklahoma City Okla 

F E Hargraves & Sons Drig Co Box 573 Oil City La 

Harkins & Co Box 1490 Alice Tex 

Harper-Turner Drig Co 904 Hightower Bldg Oklahoma City Okla 
John W Harris Drig Co 525 Wichita Natl Bk Bldg Wichita Falls Tex 
Harvey Drig Co Box 418 Wichita Falls Tex 

Harvey Well Serv Inc Box 94 Harvey Lo 

John Haseman Inc 419 Wilson Bldg Corpus Christi Tex 

J W Hastings Drig Co 722 Wichita Natl Bk Bldg Wichita Falls Tex 
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H F Hatcher & Son Drig Co Box 164 Smackover Ark 
Hawkins-Wilkins Prod Co 373 San Jacinto Bldg Houston Tex 
Win Hawkins Drig Co 373 San Jacinto Bldg Houston 2 Tex 
Hayes & Sprague Inc 612 S Flower Los Angeles Calif 
Hayward Drig Co Box 295 Enid Okla 

John Heard & Co Inc 624 S Cheyenne Tulsa Okla 
Helmerich & Payne Inc First Natl Bldg Tulsa Okla 
Henderson Drig Corp 2208 N Esperson Bldg Houston 2 Tex 
The Herb Exp! Co 342 Lexington Ave Abilene Tex 
Herndon Drig Co Drower 489 Tulsa Okla 

Maxwell Herring Drig Corp 519 Citizens Bk Bldg Tyler Tex 
B M Hester Box 2588 Wichita Falls Tex 

Hewgley Drig Co 704 Wilco Bidg Midland Tex 
Hewit-Gulick Drig Co 2555 Ist Natl Bk Bldg Denver 2 Colo 
Highland Drig Co Box 671 Odessa Tex 

Hilburn Industries Inc Ricou-Brewster Bldg Shreveport la 

J E Hillier Box 67 Pleasanton Tex 

C F Hills Drig Co Box 2158 Pampa Tex 

W B Hinton 2900 Mercantile Bk Bldg Dallas 1 Tex 

Chas E Hipp Co Box 26 Graham Tex 

Hissom Drig Co 1327 Wilco Bidg Midland Tex 

Holliman Drig Co 712 Fidelity Union Life Bldg Dallas Tex 
Holm Drig Co Box 7246 Tulsa Okla 

Holmes Drig Co 1045 San Jacinto Bldg Houston Tex 

W C Holt Drig Co 920 Enterprise Bldg Tulsa Okla 

Slats Honeymon Drig Co 1310 Liberty Bk Bldg Oklahoma City Okla 
R L Horn & Son Drig Co Pawnee Okla 

Hose-Austin Drig Corp Box 1067 Casper Wyo 

Houchins Drig Co Box 388 Mt Carmel Ill 

Houston Oil Well Serv Co 504 Waugh Dr Houston 19 Tex 
Howell & Howell 1610 Life of America Bldg Dallas Tex 

H H Howell 604 Milam Bidg San Antonio Tex 

Hult Oil Co 214 Panhandle Bidg Wichita Falls Tex 

Hunter Bros 509 First Nat! Bldg Wichita Falls Tex 

T F Hunter Estate 509 First Nat! Bldg Wichita Falls Tex 
Hupp & Hume Box 616 Owensboro Ky 

Floyd R Hyer 314 Commerce Bldg Okmulgee Okla 


Inca Drig Co 709 Houston Club Bidg Houston Tex 
Donald T Ingling 623 First Nat! Bk Bldg Wichita 2 Kans 
Irish Drig Co Inc Box 225 Eastland Tex 

Iron Drig Co 1206 Philtower Bldg Tulsa 3 Oklo 

Isern Drig Co Box 45 Ellinwood Kans 

Ivy Drig Co 1705 Burton Way Bakersfield Calif 


J 


J & C Drig Co Box 552 Refugio Tex 

J EB Drig Co 750 W Sth St Ft Worth Tex 

JMC Drig Interests 6282 E Marshall Tulsa Okla 

S W Jack Drig Co Allegheny Ave Avonmore Po 

Tom Jack Drig Co Box 288 Sulphur Oklo 

Jackson Oil Co Box 147 Longview Tex 

Charles M Jameson Box 532 Vernal Utah 

Jet Drig Co Inc 304 California Bldg Denver 2 Colo 

Jett Drig Co Inc Box 1832 Shreveport La 

Johan Drig Co 711 Fair Bldg Ft Worth Tex 

Al Johnson Drig Co Rt 12 Box 440 Oklahoma City 10 Oklo 
Johnson-Bates Drig Co Box 425 Konawa Oklo 

Johnson Drig & Serv Co Box 3 Magnolia Ark 
Johnson-Gadbois Drig Co 200 Petroleum Bidg Abilene Tex 
Fred Johnson Drig Co 2790 Cherry Ave Long Beach Calif 
Don Johnston Drig Co 825 Petroleum Club Bldg Denver Colo 
A V Jones & Sons Box 787 Albany Tex 

J E Jones Drig Co Box 1516 Midland Tex 

Jones Shelburne & Pellow Oil Co 508 NE 26th St Oklo City Okla 
Justiss-Mears Oil Co Inc Box 396 Jena la 


K & E Drig Inc 719 Union Center Bldg Wichita 2 Kans 

K & H Drig Co Box 1139 Graham Tex 

Karper & Glass Box 149 Graham Tex 

Kaybert Drig Co Box 175 Konawa Okla 

Keating Drig Co 510 Nat! Bk of Tulsa Bldg Tulsa Oklo 
K L Kellogg & Sons Box 510 Compton Calif 

Kelly Drig Co Imc Box 1126 Houma La 

Kendall-Davis Drig Co Inc 201 S E Ist St Evansville Ind 
Kent & Preston 425 Sayles Blvd Abilene Tex 

Keoughan Drig Co Box 9368 Ft Worth 7 Tex 
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Kern Drig Co Inc Box 936 Magnolia Ark 

Kerr-McGee Oil Industries Inc Kerr-McGee Bidg 
Oklahoma City Okla 

Kersey & Co Box 305 Artesia N Mex 

Kilroy Drig Co 2306 Bk of Southwest Bidg Houston Tex 

Carl B King Drig Co of Tex Box 270 Midland Tex 

King-Phillips Inc 1109 Continental Nat! Bk Bldg Ft Worth Tex 

Kirby Oil Ind 5107 Center St Omaha 6 Neb 

Hugh Kirkpatrick Inc Box 312 Mission Tex 

Kirkpatrick Oil Co 1300 N Broadway Okla City Okla 

Kirkwood & Morgan Inc 1420 Alamo Nat! Bldg San Antonio Tex 

A F Knappenberger Box 1139 Graham Tex 

Knight Drig Co Box 1332 Bakersfield Calif 


L 


L & F Drig Co Box 1468 Bakersfield Calif 

Ralph G Ladd Box 5 Haskell Okla 

LaMac Drig Co Inc 104 S Main St Taylorville Ii! 

La Mance Drig Co Box 4457 Midland Tex 

Larco Drig Co Box 3499 Jackson Miss 

Latexo Drig Co Inc 2212 Adolphus Tower Bidg Dallas Tex 

Laughlin-Porter Drig Co Inc Petroleum Life Bldg Midland Tex 

J W Lawrence Box 942 Conrad Mont 

Layton and Newell Drig Co Oil & Gas Bidg Ft Worth Tex 

Leatherwood Drig Co Box 925 Jacksboro Tex 

LeCuno Oil Corp Box 804 Jefferson Tex 

Lee Drig Co 1007 Philtower Bidg Tulsa Okla 

D B Lesh Drig Co Box 905 Mattoon II! 

Lewis Bros Inc 320 Mile High Center Denver 2 Colo 

Ted Lindsay Drig Contr Box 190 Mt Vernon til 

M M Lindsey Drig Co 4748 Airline Hwy Baton Rouge lo 

H J Lininger Box 37 Upper Sandusky Ohio 

Lin-Mour Drig Co Oi! & Gas Bidg Wichita Falls Tex 

Liano Drig Co 30! V & J Tower Bldg Midland Tex 

Lohmann-Johnson Drig Co Inc 320 Indiana Bk Bidg Evansville Ind 

Lohmann-Johnson Oil Co Inc 320 Indiana Bk Bidg Evansville Ind 

Charlies E Long Jr Inc Box 961 Midland Tex 

Long Engineering Corp 4823 Allum Rd Houston 25 Tex 

Louisiana Delta Offshore Corp 20! Carondelet Bidg 
New Orleans La 

Love-Miller Drig Co Inc 712 Patterson Bldg Denver 2 Colo 

Low Drig Co Box 1112 Cisco Tex 

Lowe Drig Co Box 832 Midland Tex 

Lunsford Drig Co 505 Louisiana Bk Bldg Shreveport Lo 

Lynn Drig Co 1403 Nati Bk Tulsa Bldg Tulsa Oklo 

H B Lynn Drig Corp Box 1085 Farmington N Mex 


MIM Drig Corp 1401 Majestic Bldg San Antonio Tex 
Mac Drig Co Box 2972 Houston Tex 
Macrate Prod Co 334! Cherry Ave Long Beach 7 Calif 
Mallard Drig Co 1016 Union Nat! Bk Bldg Wichita Kans 
Mallonee Drig Co Inc 820 Union Center Wichita Kans 
R L Manning Co 318 Continental Oi! Bldg Denver Colo 
Marcum Drig Co Box 761 Ada Okla 
Marine Drig Inc 212 Balter Bldg New Orleans Lo 
Maritzky & Bibby Box 509 Homer la 
M L (Mike) Marrs Drig Co Box 985 Drumright Oklo 
Mast Drig Inc Box 33 Russell Kans 
Maxwell Drig Co Box 846 Coleman Tex 
M Mazzarino 104 W Broadway Centralia Ii! 
McAlester Fuel Co Box 210 Magnolia Ark 
McCalman Drig Co Inc Box 602 Homer Lo 
McClure Oil Co Box 147 Alma Mich 
Gene McCutchin Drilling Co Box 1585 Dallas Tex 
McDaniel & Beecher! Drig Co 908 Dallas Fed Savings Bidg 
Dallas 1 Tex 
McDaniel Drig Co 205 C A Johnson Bidg Denver 2 Colo 
A D McDuffie Box 807 Wichita Falls Tex 
Lottie B McFann Drig Co 390! Cedar Ave Long Beach 7 Colif 
W H McGarr Industries Box 472 Eagle Pass Tex 
J R McGill 509 Amarillo Bidg Amarillo Tex 
B M McGraw Drig Contr 4412 N Western Oklohoma City Oklo 
McQueen & Stout Drig Co 1113 Ft Worth Nat! Bk Bida 
Ft Worth 2 Tex 
Alfred Meier Drig Co Rt 4 Box 327 Broken Arrow Oklo 
Melco Drig Co Box 1360 Seminole Okla 
Mercury Drig Corp 1205 Beck Bidg Shreveport lo 





Meredith & Co 1418 Bk of the Southwest Bldg Houston Tex 
Meredith Drig Co 419 City Natl Bidg Wichita Falls Tex 
Ward S Merrick Box 971 Ardmore Okla 

Mesker Drig Co 1129 E 15th St Tulsa Oklo 

Midiand Drig Co 410 W Ohio Midland Tex 

Midwestern Drillers Inc 1206 Mid-Continent Bldg Tulsa 3 Oklo 
J Conley Miles Drig Co Box 1791 Abilene Tex 

Milestone Drig Co Box 314 Midland Tex 

Mithoan Drig Co Box 948 Tulsa Okla 

Miller & York Box 936 Bakersfield Calif 

Miller Bros & Bowling Box 611 Alice Tex 

Gene Miller Inc Box 238 Lawrenceville II! 

J E Miller Drig Contr Box 1581 Abilene Tex 

Joe W Miller 2001 12 St Brownwood Tex 

Miracle & Wooster Drig Co Box 233 Vernal Utah 
Miracle-Fifer Drig Co 1225 First Natl Bk Bldg Denver 2 Colo 
Mobile Drig Co 705 Fourth Natl Bk Bldg Wichita 2 Kans 
Monroe Drilling Co Inc Box 490 Monroe, Lovisiana 
Montgomery Drig Co Box 747 El Dorado Ark 

JS Montgomery 103 NW 44th St Oklahoma City Okla 
Mora Drig Co 1908 First Not! Bldg Tulsa Okla 

Moran Bros Inc 1200 Oil and Gas Bldg Wichita Falls Tex 

E F Moran Inc 1805 Nat! Bk of Tulsa Bldg Tulsa 3 Okla 

E W Moran Drig Co 500 First Nat! Bk Bldg Wichita Falls Tex 
Moran Oil Prod & Drig Corp Box 1718 Hobbs New Mex 
Dave Morgan Drig Co Box 820 Blackwell Okla 

Pete Morris Drig Co Box 733 Ada Okla 

Dale Mount Drig Inc 1155 Mercantile Dallas Bldg Dallas 1 Tex 
Mountain States Drig Co Inc 622 Patterson Bldg Denver Colo 
Murfin Drig Co 617 Union Center Wichita 2 Kans 

Musgrove Petroleum Corp 80! Union Center Wichita Kans 
Muskegon Development Co 432 Lyman Bldg Muskegon Mich 


Neal Drig Co Box 3186 Victoria Tex 
Needham Drig Co Box 1285 Artesia N Mex 
Nemaha Oil Co Mercantile Bk Bldg Dallas Tex 
Newton Drig Co Box 1104 Coalinga Calif 
Nichols Drig Co Box 1032 Duncan Okla 
Nicklos Drig Co 518 City Not! Bk Bldg Houston Tex 
The Noah Petroleum Co Box 192 Albion II! 
Norman Drig Corp 1141 Butternut St Abilene Tex 
Norton Drig Co 542 Nati Bk of Commerce Bidg 

New Orleans 12 la 
The Novak Drig Co Box 2147 Tulsa Oklo 
Nuckolls-Bell Drig Co 1255 First Not! Bldg Okichoma City 2, Okla 
Nye & Snell Drig Co 208 Patterson Bldg Denver Colo 


° 


Ocean Drig & Expl Co 2475 Canal St Caribe Bldg 
New Orleans 12 la 
Offshore-Submarex Inc Box 1135 Santa Barbara Calif 
Oien Oil Corp Box 2235 Cut Bank Mont 
Olds Oil & Chem Corp Box 90 Mt Carme! |! 
R Olsen Liberty Bk Bldg Oklahoma City Okla 
W B Omohundro Box 774 Wichita Falls Tex 
Oney Drig Co Box 425 Graham Tex 
Orm Drig Co 421 M & P Bk Bldg Sherman Tex 
Ormand Bros Drig Co Box 1469 Odessa Tex 
Ormand Drig Co Inc Box 1469 Odessa Tex 
O' Rourke-McGirl Drig Co 632 Nat! Bk of Tulsa Bldg Tulsa Okla 
Overby Drig Co Inc Box 248 Nowata Okla 
Owen Drig Co Box 1423 OCS Lafayette La 
Haynes B Ownby Drig Co 610 Gulf States Bldg Dallas Tex 


P 


Paco Petroleum Corp Box 347 Mt Carmel II! 

Paine Drig Co 301 Insur-O-Medic Bldg Dallas Tex 

Pan-Tex Drig Co 316 Henderson Blvd Kilgore Tex 

Parker Drig Co 418 Nat! Bk of Tulsa Bldg Tulsa Okla 
Howard Parker Co 1103 Bk of Southwest Bldg Houston Tex 
Patton Drig Co Inc Orpheum Bldg Wichita Kans 

Payne Bros Drig Co 611% 12th St Box 15 Lawrenceville III 
Peak Drig Co Inc 1019 Central Bldg Wichita Kans 
Willard Pease Drig Co Box 1532 Grand Junction Colo 
Pegg Bros Drig Co 1204 Nat! Bk of Commerce Bidg San Antonio Tex 
Penrod Drig Co 1320 Mercantile Securities Bldg Dallas Tex 
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Perforaciones Delta C A Apartado 9138 Caracas Venezuela 
Perkins Bros Drig Co Box 1232 Duncan Okla 
Perkins-Houston Drig Co 618 Wichita Natl Bldg Wichita Falls Tex 
Perrine & Perrine Drig Contr Box 87 Salem II! 
H F Pettigrew Drig Acct 836 Republic Nat! Bk Bldg Dallas Tex 
Pickrell Drig Co 705 Fourth Natl Bk Bldg Wichita 2 Kans 
Pico Drig Co Box 512 Breckenridge Tex 
Pierco Drig Co 605 Oil & Gas Bidg Wichita Falls Tex 
Louis Pitcock Drig Co Box 25 Graham Tex 
C C Pollard Box 65 Ft Stockton Tex 
Fred Pool Drig Co 3106 Lockheed Midland Tex 
Pool & Gerlich Drig Co Box 1940 San Angelo Tex 
Poteet Wysor & Eckles Inc Box 508 Holdenville Okla 
Powell Drig Co 412 Union Center Bldg Wichita Kans 
Graham Powell Drig Co 129 N Sycamore St Centralia II! 
The Power Rig Drig Co Box 1436 OCS Lafayette La 
Prime Drig Co 814-16 Union Center Wichita Kans 
Prince Marine Drig & Exp! Co 434 Bk of Southwest Bldg 
Houston Tex 
Producers Drig Co Inc 927 Nati Bk of Commerce Bidg 
New Orleans La 
T M Pruett Drig Contr Box 303 Centralia II! 
Pyburn Drig Co Box 4276 Shreveport La 


° 
Quaker Drig Co Inc 1100 Bitting Bldg Wichita 2 Kans 


R 

R-G Drig Co 403 City Natl Bk Bldg Wichita Falls Tex 
R WIT Drig Co 506 Diamond St Holdenville Okla 
Ramey Well Serv Suite 401-P Robertson Bldg Wichita Falls Tex 
G H Ray Well Serv Box 68 Cement Oklo 
Reading & Bates Offshore Drig Co 1502 Philtower Bidg 

Tulsa 3 Okla 
Rebstock & Reeves Drig Co 450 Saratoga Bidg New Orleans lo 
Red River Drig Co Cook Bidg Breckenridge Tex 
Reed Drig Co Inc 1209 Atlas Bldg Tulsa Oklo 
Reserve Drig Co Inc Drawer 1612 Casper Wyo 
Reserve Drig Co Inc 625 Union Center Bldg Wichita 2 Kans 
Rex & Morris Drig Co Box 334 El Dorado Kans 
Rheay & Reynolds Drig Co 404 Petroleum Bidg Abilene Tex 
Rhodes & Hicks Drig Corp Box 667 Alice Tex 
Rhodes Drig Co Box 239 Abilene Tex 
The R W Rine Drig Co 420 Union Center Wichita Kans 
C M Roberson Drig Co 418 Market St Shreveport Lo 
Robinson Bros Drig Co Box 430 Borger Tex 
Robinson Drig Co Box 970 Colorado City Tex 
Robinson-Wehmeyer Drilling Co 470 Jacinto Bldg Houston Tex 
Rocky Mountain Drig Co 550 S Flower St Los Angeles Calif 
Roden & McRae Drig Corp Box 2286 Casper Wyo 
R Benton Ross Inc 403-P Robertson Bldg Wichita Falls Tex 
Rowan Drig Co Inc Drawer 12247 Ft Worth 16 Tex 
J W Rudy Box 684 Clay City Il 
Ruhl Drig Co Inc 1621 Bk of Southwest Bldg Houston 2 Tex 
Rupp-Ferguson Oil Co 522 Union Center Bldg Wichita Kans 
A D Rushing Inc 523 W 6th St Los Angeles 14 Calif 
Russell & O'Donnell Inc Crawford Hotel Midland Tex 
Russell & Russell Drig & Prod 621 Lindsay St Gainesville Tex 


s 
Sabre Drig Co 222 Hughes Bldg Cushing Okla 
Sage Drig Co Inc 1100 Bitting Bldg Wichita 2 Kans 
St John Drig Co Box 639 Ballinger Tex 
Salt Dome Prod Co 737 Texas Nat! Bk Bldg Houston 2 Tex 
San Juan Drig Co Box 728 Farmington NM 
Santa Fe Drig Co Box 310 Whittier Colif 
Santa Rosa Drig Co Box 633 Apple Valley Calif 
Saunders Drig Inc Box 5383 Sonora Tex 
Schafer Drig Co 2400 Liberty Bk Bldg Oklahoma City Okla 
Schulz & Brannan Drig Co 621 Staley Bldg Wichita Falls Tex 
Scooter's Drig Serv 1215 Si!ar C'¢q Shreveport Lo 
A B See Drig Co Inc 206 Petro!cum Bldg Abilene Tex 
Seiboldt Drig Co 106% N Harrison Cushing Okla 
Seran & Howard Drig Co Box 110 Okemah Oklo 
SeRoBee Drig Co Inc 521-22 Union Natl Bk Bldg Wichita Kans 
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Severns Drig Co Ltd 639 S Spring St Suite 119 Los Angeles Calif 

Harold Shappell Drig Co 316 City Natl Bldg Wichita Falls Tex 

Sharp Drig Co Box 1271 Midland Tex 

Sheets & Walton Drig Co Box 152 Breckenridge Tex 

Sherin Drig Co Inc 1709 First Nat! Bldg Oklahoma City Okle 

Shields Drig Co Inc Shields Bidg Russell Kans 

Shields Oil Producers Shields Bldg Russell Kans 

Shoreline Drig Co Inc 1203 Beck Bldg Shreveport Lo 

Shulman Bros Box 191 Vandalia Il! 

Signal Drig & Exp! Inc 203 Mayo Bidg Tulsa Okla 

Signal Oilfield Serv 203 Mayo Bldg Tulsa Okla 

Sills Drig Co 1350 Roberts Ln Bakersfield Calif 

Joe Simpkins 6421 Easton Ave St Louis 14 Mo 

Skinner & McDougal Drig Co Box 8774 Oklahoma City Okla 

Don Slape Drig Co Box 432 Olney Ill 

Smallwood & Son 3657 E Kiest Blvd Dallas Tex 

Smiley & Little Drig Co 1635 SE 29th St Oklahoma City Okla 

Smith & Breyer Suite 154 Meadows Bldg Dallas 6 Tex 

B B Smith Inc Box 5103 Midland Tex 

K Smith Cable Tools 1801 Van Buren Great Bend Kans 

Ray Smith Drig Co Simons Bidg Dallas Tex 

L C Smitherman Drig Co Box 627 Augusta Kans 

Sojourner Drig Corp Box 679 Abilene Tex 

Sooner Drig Co 412 Federal Natl Bk Bldg Shawnee Okla 

Southeastern Asia Drig Co 90! Employers Ins Bidg Dallas Tex 

Southeastern Drig Corp 90! Employers Ins Bldg Dallas Tex 

South State Drig Corp Box 448 Mt Vernon Ind 

South States Drig Co Box 147 Longview Tex 

J D Sprecher Box 299 Casper Wyo 

Star Drig Co Box 326 Wilson Okla 

Stephens Oil & Gas Corp. 1502 Main St Annex Lubbock Tex 

Stice Drig Co Box 678 Beeville Tex 

Stickle Drig Co 920 First Natl Bk Bldg Tulsa Okla 

Harold L Strader Drig Co 3901 Mt Vernon Houston 6 Tex 

Strait Drig Inc Box 90 Eldorado Kans 

Strata Drig Box 355 Great Bend, Kans 

C W Strotman Drig Co 620 S 30th St Mattoon II! 

Stroube Drig Co Box 730 Corsicana Tex 

Sun-Marine Drig Corp (Off-Shore Constr Inc) Suite 623 
2975 Wilshire Blvd Los Angeles 5 Calif 

Summit Drig Corp 414 Atlas Life Bldg Tulsa 3 Okla 

The Sun Drig Co 2975 Wilshire Blvd Los Angeles 5, Calif 

Sunnyland Contracting Co Inc Box 388 Rayne La 

Sutton Drig Co Box 6446 San Antonio Tex 


T 
Target Drig Corp 421 Mayo Bidg Tulsa Okla 
Taylor Exp! Co Inc 2118 Welch Ave Houston Tex 
W P Taylor Drig Co 1429 Bk of the Southwest Houston Tex 
Temple Drig Co Inc 320 Indiana Bk Bldg Evansville Ind 
Texas Drig Co Box 183 Monahans Tex 
Texas R F O Inc 421 Meadows Bidg Dallas 6 Tex 
Texdrill Corp McClain-Williams Bldg Conroe Tex 
Texita Oil Co 812 Milam Bldg San Antonio 5 Tex 
Tex-Mex Drig 1211 Fidelity Union Life Bldg Dallas Tex 
Theiss Drig Co 740 West 5th Ft Worth Tex 
Thomas & Billups Drig 809 Citizens Bk Bldg Abilene Tex 
D Thomason Drig Co Inc 1703 Beck Bidg Shreveport La 
A W Thompson Inc Box 2524 Houston Tex 
Thrasher Drig Co 1602 Beck Bidg Shreveport La 
Tibbits Drig Co 1000 Oi! and Gas Bidg Wichita Falls Tex 
Timberland Exp! Co 1069 San Jacinto Bldg Houston 2 Tex 
Tolson Drig Co 213 Triangle Bldg Pawhuska Okla 
Trachta Drig Co Box 67 Muenster Tex 
Transit Corp 1516 Liberty Bk Bldg Oklahoma City Okla 
Trant Drig Co 120! Peoples Bk Bldg Tyler Tex 
Triad Drig Co 119 Featherston Bldg Wichita Falls Tex 
Trio Drig Co 3013 Nussbaumer Dallas 26 Tex 
Triple S Drig Co Rt} Box 393 Broken Arrow Okla 
Tri-Service Drig Co Box 1785 Midland Tex 
Troop Drig Co Box 145 St Elmo Ill 
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Troup & Sutties Inc 506 Diamond Holdenville Okla 
True Drig Co Drawer 1612 Casper Wyo 

Tucker Drig Co Box 1876 San Angelo Tex 

Turnbull & Zoch Drig Co Box 2248 Corpus Christi Tex 
C D Turner Drig Co 50! Permian Bldg Big Spring Tex 
Twinoak Drig Co 210 S Morton Okmulgee Okla 


U 
R W Uhl 1401 Washington Bivd Bartlesville Okla 
Rip C Underwood 553 First Nat! Bk Bldg Amarillo Tex 
Unit Drig Co Box 599 Bristow Okla 
United Drig Co Box 986 Longview Tex 
United Drig Co 8750 Holloway Dr Los Angeles 46 Calif 
Urice Drig Co 615 Ft Worth Club Bidg Ft Worth Tex 


v 

VS & S$ Drig Co 1004 Ridgley Bidg Springfield tll 
V-T Drig Co 711 Hulman Bidg Evansville Ind 
Varner-Neill Drig Co Box 1999 Abilene Tex 

W H Varner Drig Co Box 1999 Abilene Tex 

Veeder Supply & Dev Co Box 20! Cherryvale Kans 
Viersen & Cochran Box 280 Okmulgee Okla 

Viking Drig Co 102 W Crockett St San Antonio 5 Tex 
John W Voss Drig Co Inc 1322 Highland Dr McAllen Tex 


w 


WLB Drig Co 6635 Chocolate Bayou Rd Houston 21 Tex 
Wade Drig Co Inc 413 Wright Bidg Tulsa Okla 
Wagner & Wyant Drig Co Inc 414 Petroleum Bldg Amarillo Tex 
J H Wagner Drig Co Box 75! Eldorado Kans 
Earl F Wakefield 515 Union Center Bldg Wichita Kans 
Walters Drig Co 510 Orpheum Bldg Wichita Kans 
Walters Drig Co Inc 4114 McMillan Dallas 6 Texas 
Rusty Walters Drig Co Box 304 Bakersfield Calif 
Ward Drig Co 106 Oi! & Gas Bidg Wichita Falls Tex 
Tommy Werd Drig Co 524 2 N Kansas Liberal Kans 
Travis Ward Drig Co Box 711 Athens Tex 
Warton Drig Co Box 2807 Odessa Tex 
Carnes W Weaver Drig Co 326 Gulf Bidg Houston Tex 
C B Webster Drig Co 609 San Jacinto Bldg Houston Tex 
Webster Drig Co 304 Mayo Bidg Tulsa Okla 
Dick Wegener Drig Contr 1820 First Nat! Bldg Oklahomo City Oklo 
Well Drillers Inc 2001 First City Hall Bk Bldg Houston Tex 
Wells Drig Co 5382 Cherry Ave Long Beach Calif 
Art West Drig Co 205 Michael Bldg Odessa Tex 
West Central Drig Co 717 Citizens Bk Bldg Abilene Tex 
Western Drig Co Inc 902 Lubbock Natl Bk Bldg Lubbock Tex 
Western Offshore Drig & Exp! Co 3500 Cherry Ave 

Long Beach Calif 
Western Serv Drig Co Inc Box 1428 Odessa Tex 
Chester H. Westfall Drig Co 1612 First Not! Bldg Tulsa Oklo 
Carl J Westlund Inc Box 197 Midland Tex 
Westlund Drig Co Box 197 Midland Tex 
Wheless Drig Co Box 368 Shreveport Lo 
Wilbanks & Rutter Drig Co 2200 Scurry St Big Spring Tex 
Wilkinson Drig Co 1121 Union Nat! Bldg Wichita Kans 
A W Williams Drig Co Inc 411 Virginia St Mobile Ala 
Williams Drig Co Inc Box 851 Springhill Lo 
Walter W Willis 813 Broadwoy Mt Vernon Ill 
Wilson Drig Co Inc Box 933 Jackson Miss 
C R Winn Drig Contr Box 33! Salem Ii! 
Wolfe Drig Co Box 559 Tulsa Okla 
Woodson Prod Co 412 Exposition Dollos 26 Tex 
Woolf & Magee Inc Box 635 Tyler Tex 
Wright Clark & Senkel Inc Box 267 Graham Tex 


Y 


S P Yates Drig Co 311 Carper Bidg Artesia N Mex 

Marshall R Young Drig Co Box 712 Brookhaven Miss 
Wesley C Young Drig Co Box 5733 Sonora Tex 

Zapata Off-Shore Co 2218 First City Natl Bk Bldg Houston Tex 
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U. S. Contract ROTARY Drilling Rigs 


] 
Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 

Model 


Rig Type 


Contractor's Name Contractor's Name 


Power Pumps 


Mobile County 
Zach Brooks Drig Co 


Jett Drig Co Inc 


Sunnyland Contr Co Inc 


Apache County 
D-K Drig Co 


Columbia County 
E G Bradham 


Cook Drig Co 

Kern Drig Co Inc 
Franklin County 

Wolfe Drig Co 
Lafayette County 

Hilburn Industries Inc 

Johnson Drig & Serv Co 

Kern Drig Co Inc 

Montgomery Drig Co 


Logan County 
Falcon Seaboard Drig Co 
Parker Drig Co 
Viersen & Cochran 
Miller County 
Milton Crow Inc 


Kern Drig Co inc 

United Drig Co (Texas) 
Ouachita County 

H F Hatcher & Son 
Saline County 

Walters Drig Co Inc 


Union County 
Cook Drig Co 
H F Hatcher & Son 
Mercury Drig Corp 


Colusa County 
Brown Drig Co 
Centra Costa County 
Sills Drig Co 
Fresne County 
Camay Drig Co 
Haney & Williams Drig Co 
Hayes & Sprague, Inc 
Knight Drig Co 
Newton Drig Co 
Glenn County 
BJ & M Drig Co Ltd 
L & F Drig Co 
Kern 
BJ & M Drig Co Ltd 


ALABAMA 


gas 
ds! 
ds! 
ds! 
ds! 


Brwstr N-75 
Brwstr N-75 
Brwstr N-75 
Brwstr N-75 
ideco H-750 


ARIZONA 


gas 


675 


ARKANSAS 


LPG-gas 
LPG-gas 
gas-btne 
ds! 


gas-btne 


gas 
dsl 
gas 
gas-btne 
gas-btne 


gas-btne 
gas 
gas 


gas 
ds! 
ds! 
gas-btne 


gas-gaso-btne 250 


gas 
gas 


gas 


gas-btne 


gaso-gas-btne 225 


Crwdill 8 

Brwstr N-4 
900 = Wisn Titan 
260 Emsco GB-250 


536 = Nat! 50 


550 Wisn 

200 Beth-Breeze 

600 Emsco GB-503 

700 Emsco GA-600 
Brwstr N-55 


425 ™-CSCO U-15 
Nat! 50 
325 Nati 50 


900 Brwstr N-75 
260 Brwstr N-4 
260 Emsco GA-250 
500 M-CSCO U-10 


Crdwil S-350 


130 Mayhew 

130 Mayhew 1000 
150 Mayhew 1000 
175 Mayhew 1000 
475 Wisn Mogul 
Crdwil RL-597 
200 deco H-20 


CALIFORNIA 


ds! 


ds! 


gas 
ds! 


gas 
gas-ds! 


ds! 


825 “Onlwell” 66 


600 Custom 

Emsco J-1000 
Nati 75 

Wisn Titan 
M-CSCO U-35D 
320 Emsco GB-250 


1050 


450 
1000 


Emsco GA-500 
Nati 75 


600 Nati 50 


600 


9,500 
5,500/3%" 


12,000 
10,000 
13,000 
8,000 
6,000 


7,500 
9,800 


8,500 


Ivy Drig Co 


K L Kellogg & Sons 


L & F Drig Co 


Miller & York 


Newton Drig Co 
Rocky Mountain Drig Co 


Rusty Walters Drig Co 
Los Angeles County 
Camay Drig Cx 


Drig & Prod Co 
Gary Core Drig Co 


Haney & Williams Drig Co 


Hayes & Sprague Inc 
Fred Johnson Drig Co 


K L Kellogg & Sons 


Macrate Prod Co 


Lottie B McFann Drig Co 
Rocky Mountain Drig Co 
Santa Fe Drig Co 


The Sun Drig Co 


Wells Drig Cc 
Monterey County 
Newton Drig Co 
Mapa County 
Brown Drig Co 
Orange County 
H Davis & R H Thompson Co 
Santa Fe Drig Co 
San Benito County 
Green & Dreblow Drig Co 
San Bernardino County 
Santa Rosa Drig Cc 
San Joaquin County 
Brown Drig Co 


7 “Mighty Mole” 


gas 

gas 

gas 
ds!-gas-gaso 
ds! 

dsl 

dsi 

elec 

ds! 
gas-gaso 
gas-gaso 
gas-gaso 
elec 

gas 

dsl 

gas 

ds! 

gas 
gas-btne 
gas 

gas 

elec 

gas 

elec 
elec 

ds! 


ds! 
ds! 


ds! 
gas 


dsi 


prop-gas 


ds! 


185 
185 
1480 
1350 
1400 


300 
500 
825 
550 


Hopper IG 185 
Hopper GF 185 
Nat! 75 1480 
Nat! 100 1100 
Nati 75 1050 
Nat! 125 2475 
Emsco GB-250 
Emsco GB-250 
Emsco GC-500 
Emsco GB-350 
Emsco GA-500 
Emsco 6-36 

Hopper GTA 

Hopper M 

Ideco H-40 

Emsco J-1000 
Emsco J-1250 
Emsco J-1250 

Wisn Mogul 


Emsco 500 

Nat! 50 

Nati 50 

Emsco G-300 

Crdwil O 

Custom 

Custom 

Wisn Got Trer 

Nati 75 

Nati 125 

Emsco J-1000 
Emsco J-1000 

Nat! 50 

Nati 50 

Nat! 50 

Natt 75 

Nati 75 

Ideco HD-30 
Wenr-Mrhse 

Nat! 50 450 
Nat! 100 1110 
Emsco G-500 440 
Nat! 3410-1 /2FE 800 
Nat! 125 1250 
Nat! 110 1100 
Nati 110 1100 
Mobile Bitz 622 350 


ideco H-30 
“Oilwell” 66 550 


Emsco GA-250-T 300 
Wisn Titan 900 


Wisn Giant 600 
130 


Emsco GC-350 600 


1,500 
3,000 
9,500 
13,000 
9,500 


450 
225 


ds! 450 
dst 225 
gas 1080 
ds! 850 
gas-btne 445 
ds! 300 Emsco G-300 
btne 125 Emsco 
ds! 325 Crdwil 
ds! 300 = Wisn Torcair 
dsI-LPG 300 = Moward-Turner 
dsl 600 Nati 50 
800 
300 


Custom 
Custom 
Wisn Titan 1000 
Emsco A-800 1200 
Emsco GA-250 195 


Barnes Core Drig Co 5,500/3%" H 
3,000/34%" 


12,000 


ds! Emsco GA-250 275 
Wenr-Mrhse 220 
Cooper D-50 300 


Wewerewws ODP ewew eK eK ON Of 


Santa Fe Drig Co ll gas 

Rusty Walters Drig Cx 1 dsl 
Santa Barbara County 

Casner & Bentz 2 gas-btne 

The Sun Drig Cc ds! 
Santa Clara County 

Drig & Exp! Co of Del inc 


Camay Drig Co 


Casner & Bentz 

H Davis & R H Thompson Co 
Douglas Drig Co 

Drig & Prod Co 

Enterprise Oil Co 


Emsco GA-450 55( 
Nat! 110 1425 


Nati 100 900 
Nat! 130 1200 


gas-gaso 
gas-gasc 





Salano County 

BJ & M Drig Co Ltd ds! 
Tehama County 

Brown Drig Co gas 
Ventura County 

BJ & M Drig Co Lta gas Nati 50 775 

Camay Drig Co gas Nati 75 650 
gas Nat! 130 1900 
gas-gaso Natl SOA 750 
gas-gaso Nat! 34-10 1200 


Tine Gaiser Drig Co 
ds! Emsco GB-500 M-CSCO 35-D 400 
btne Hopper Hoist 
ds! 450 Custom 

gas 1500 Nati 75 

gas 1400 = Wisn Titan 
ds! 570 Emsco GB-350 
ds! 625 Emsco GB 350 
ds! 680 Ideco H-525 
gas-btne 1000 GB-800 


Gary Core Drig Co Dd Nat! 50-CA 450 


Graham & Klassen Drig Co Inc 


John S Hagestad Drig Co 


Drig & Exp! Co of Del inc 
Clyde Hall Drig Co inc 
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MID-CONTINENT U-914 DRAWWORKS 
SELECTED FOR “LEONARD GLADE” okie, 


qT 


Producers Drilling Co., Inc. of New Orleans has select- 
ed Mid-Continent’s 1400 horsepower U-914 drawworks 
for their recently-completed drilling barge Leonard 
Glade. This is the second barge-mounted rig completely 
equipped by Mid-Continent for Producers. The first barge, 


Mid-Continent S-612-A Swinging Compound” on the the W. F. Youngblood, was launched in 1957. 
leonard Glede. 


Major items of drilling equipment provided by Mid- 
Continent for the Leonard Glade include the drawworks, 
a Mid-Continent $-27'2-A rotary table, a Mid-Continent 
S-162-A Swinging Compound” rig drive, Emsco D-1000 
and D-700 slush pumps, a 14” unitized mud-mixing 
pump, and a Lee C. Moore cantilever-type mast. 


For information about any item of drilling equipment 
or machinery, contact your Mid-Continent representative. 





Main slush pumps on the Leonard Glode are on * PATENTED 
Emsco D-1000 and D-700 ad 


MID-CONTINENT SUPPLY CO. x ca 
Cd 


MID-CONTINENT BUILDING . FORT WORTH, TEXAS 
Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK 


THE WORLD’‘’S LARGEST INDEPENDENT OJUL FIELD SUPPLY C 


FOR FURTHER INFORMATION ON 
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Contractor's Name 


Armstrong Fowler Inc 

Graham & Klassen Drig Co Inc 
Green & Dreblow Drig Co 
Haney & Williams Drig Co 


K L Kellogg & Sons 


Rocky Mountain Drig Co 


A D Rushing Inc 


Santa Fe Drig Co 


Severns Drig Co 
The Sun Drig Co 
United Drig Co 


Baca County 
Holm Drig Co 
Bent County 
Holm Drig Co 
Garfield County 
Carmack Drig Co 
Willard Pease Drig Co 
Grand County 
Anschutz Oil Co Inc 
Jackson County 
Anschutz Oil Co Inc 
Herndon Drig Co 
Don Johnston Drig Co 
La Plata County 
Anschutz Oil Co Inc 
Exploration Drig Co 
Gardner Bros Drig Co Inc 
Great Western Drig Co 
Nichols Drig Co 
Urice Drig Co 
Las Animas County 
Earl F Wakefield 
Lincoin County 
Sabre Drig Co 
Logan County 
Exeter Drig Co 
Jet Drig Co Inc 
Mesa County 
Nye & Snell Drig Co 
Moftat County 
Camay Drig Co Rocky Mt Div 


Falcon Seaboard Drig Co 
baontezuma County 

Exploration Drig Co 

Don Johnston Drig Co 

The Novak Drig Co 

Nye & Sneli Drig Co 
Montrose County 

Mountain States Drig Co Inc 
Morgan County 

Ashby Drig Co Ltd 

Garvey Drig Co 


Rio Blance County 
Carpenter-Trant Drig Co 
Delta Drig Co 
Kerr-McGee Oil Ind Inc 


R-12 


Rig 


N 


ad 
“TK OOM es Wnewneoeawe wn = 


Total HP 
All Main Drawworks 


Mud 
Pumps 


Type 
Power 


ds! 200 
1400 
600 
1050 
1750 
2240 
2090 
2000 
1580 
1750 
2475 
1800 
1200 
1200 
1200 
1400 
1480 
1200 
1400 
1200 


1050 
1200 
1200 
1350 
gas 1850 
gas 450 


COLORADO 
ds! 300 


560 


gas 


ds! 
gas 
ds! 


gas 
gas 
gas-btne 
dsl 
gas-btne 
gas-btne 


dsl 
dsl 


btne 
ds! 


ds! 


gas 
gas 
ds! 


gas 
gas-btne 
gas 
gas 


gas-dsl 


dsl 
ds! 
ds! 


btne 185 
gas-bine 1520 
gas 900 
gas 970 


Total HP 
Avail 
able to 
Drwwks 


Make and 
Model 


Nati T-12 
Nati 75 1050 
Wisn Giant 600 
Nat! 50 700 
Wisn Titan 1050 
Nat! 100 1050 
Natl 75 790 
Nati 100 1050 
Nati 125 1050 
Emsco GB-800 1050 
Nat! 125 2475 
Nati 130 1800 
Nati 75 900 
Nat! 75 900 
Nati 100 900 
“Oilwell” 96 +=1750 
“Oilwell” 96 1850 
Emsco J-1000 1550 
Nati 125 1750 
Nati 125 1500 
Nat! 125 1850 
Emsco J-750 900 
Natl 40 875 
Ideco 7-11 1610 
Nati 50 1075 
Wisn Trait Gat 1700 
Nati 50 1075 
Wisn Titan 900 
Nati 55 900 
Nat! 80-B 1350 
Nat! 100 1350 
Nat! 110 1500 
Emsco EDA 450 


250 


“Oilwell” 52 T 300 


Wisn Giant 300 


Nati T-32 320 
Stratmaster 90 320 
M-CSCO U-15 650 
Brwstr N-55 600 
Nat! 50-A 150 
Nati T-12 195 


Wisn Giant 700 
M-CSCO U-15 400 
Crdwil R 200 
Frnks SAL-1600 600 
Wisn Giant 450 
Emsco GA-500 700 


Wisn Gnt Rdair 640 


M-CSCO U-36 560 


250 
500 


Emsco GA-250 
Emsce G-500 


M-CSCO U-15 320 


M-CSCO U-15 
Nat! 50-A 
Beth S-55 


Natl 75 

Natt 50 
M-CSCO U-10 
“Oilwell” 66 


Nati 125 
Natl T-20 


Wisn Rdair 
Wisn Rdair 


450 
450 


Crdwil RL 185 
Emsco J-1250 1250 
Natl 75 83 
Nat! 75 818 


Rated 
Depth with 
44%" Pipe 


8,500 


8.000 
10,500 
5,000 


8,500 
8,000 
3,300 
5,500 
),500 
8,500 


8,500 
?,500/4” 


6,600 /4” 
6,500 


6,000 


8,500 
8,000 
6,500 


9,000 
7,500 
6,500 
6,000 


15,000 
8,000/3 


7,000 /3 
000 /3 





Total HP 
All Main Drawworks 


Rig Type 


Contractor's Name Power 


Nye & Snell Drig Co ds! 
San Migue! County 

Mountain States Drig Co Inc 
Washington County 

Garvey Drig Co ds! 

Love-Miller Drig Co In ds! 
Weld County 

Baird & Pfeifer Drig Co 

Exeter Drig Co 


gas-dsi 


FLORIDA 
Madison County 
Dorris Ballew Inc dsi 
ILLINOIS 
Bond County 
Claypool Drig Co btne 
C R Winn Drig Contr ds! 
Christian County 
LaMac Drig Co Inc dsl 
Joe Simpkins ds! 
ds! 
VS &S Drig Co dsl 
Clark County 
D B Lesh Drig Co ds! 
Clay County 
Claypool Drig Co 
Don Slape Drig Co dsl 
Clinton County 
Calvert Drig Inc ds! 
Conrey Drig Co gas 
Ted Lindsay dsl 
M Mazzarino gas-gaso 
Perrine & Perrine Drig Contr btne 
Edwards County 
General Geophysical Co ds! 
Fayette County 
Troop Drig Co 
Franklin County 
CE Brehn 2 dsl 
Calvert Drig Inc ds! 
Gaiiatin County 
Calvert Drig inc dsl 
VS &S Drig Co ds! 


gas-gaso 


Hamilton County 

CE Brehn 

Calvert Drig Inc 

Herndon Drig Co 

Shulman Bros 

Joe Simpkins 

Don Slape Drig Co 

Walter W Willis 
Jasper County 

W L Dillier 
Jefferson County 

E F Moran Inc 

J W Rudy 

C R Winn Drig Contr 
Kenkakee County 

Moran Bros Inc 


Lawrence County 
W L Dillier 


Gene Miller Inc 
Marion County 

Canter Drig Co 

Conrey Drig Co 

Graham Powell 

T M Pruett Drig Contr 

Walter W Willis 
Richiand County 

J W Rudy 

Don Stape Drig Co 


St. Clair County 

Henry Gwaltney Drig Co 
Saline County 

Eakle & Holder Drig Co 


Kendall-Davis Drig Co In 
Wabash County 
Olds Oil & Chem Corp 


Total HP 

Avail Rated 
able to Depth with 
Drwwks 4%” Pipe 


Make and 
Model 


Wisn M-46 320 5,000 


Natl 80-B 12,500 


320 
824 


6,000 3% 
9,000 


Wisn Giant 
Wisn Gnt Rdair 


M-CSCO U-15 
Emsco GA-350 


Wisn Titan 15,000 


Nati T-12 
Wisn Super 


Wisn Giant 
Frnks 4000 
Spencer 
Wisn 


Nat! T-20 


Nat! T-20 
Brwstr N-4 


Ideco H-30 
Wisn Super 
Crdwil S 
Frnks 2000 
Crdwil S 


Natl T-20 


Brwstr N-45 
ideco H-35 


Nati T-32 
Beth 
Crdwil 


Brwstr N-45 
Ideco H-30 
Nati T-25 
Crdwil S-350 
Nati T-20 
Nati T-12 
Natl T-12 


Nati T-12 


Crdwil S 
Nat! T-20 
Crdwil L 


Wisn Gat 
Nat! T-12 


Failing 2500 
Failing 2500 
Brwstr N-4 


Wisn Super 
Nati 50 
M-CSCO U-15 
Beth S-45E 


Nati 50 

“Oilwell” 64-A 
M-CSCO U-34 
“Oilwell” 64-B 


Brwstr N-4 
Emsco G-300 
Wisn Mogul 
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Contractor's Name 


Paco Petroleum Corp 
Washington County 

Ted Lindsay 

Graham Powell 
Wayne County 

Herndon Drig Co 

D B Lesh Drig Co 


Ted Lindsay 

White County 
Herndon Drig Co 
E F Moran Inc 


Paco Petroleum Corp 
Joe Simpkins 


Gibson County 
Houchins Drig Co 
The Noah Petroleum Co 
Paco Petroleum Corp 
South State Drig Corp 
Pike County 
Henry Gwaltney Drig Co 
Hupp & Hume 
Olds Oil & Chem Corp 
Posey County 
Anderson Drig Contr 
Kendall-Davis Drig Co Inc 
E F Moran Inc 


Dallas County 
Kirby Oil Ind 


Barber County 
Beardmore Drig Co 
Gabbert-Jones Drig Co 
Garvey Drig Co 


Patton Drig Co Inc 


Prime Drig Co 
Barton County 

Ari-Kan Drig Co 

Garvey Drig Co 

Isern Drig Co 

Quaker Drig Co Inc 


Reserve Drig Co Inc (Kans) 


Chase County 
Rex & Morris Drig Co 
Clark County 
Stickle Drig Co 
Comanche County 
Pickrell Drig Co 
Cowley County 
Peak Drig Co Inc 
Edwards County 
L C Smitherman Drig Co 
Stickle Drig Co 
Ellis County 
M-llonee Drig Co Inc 
Murfin Drig Co 
Prime Drig Co 
Quaker Drig Co Inc 
Shields Drig Co Inc 


Finney County 


Graham-Michaelis Drig Co 


Helmerich & Payne Inc 
Graham County 

Empire Drig Co (Kans) 

tron Drig Co 

K & E Drig inc 

Murfin Drig Co 

Stickle Drig Co 

Veeder Supply & Dev Co 
Grant County 

Garvey Drig Co 


Greenwood County 


Greenwood Petroleum Mgmt tne | 


Total HP 

All Main Drawworks 
Type Mud 
Pumps 


Power 


ds! 320 


ds! 
ds! 


gas 
dsi 
gas 
ds! 


gas 
btne 
btne 
ds! 
ds! 


INDIANA 


gas 
dsl 
btne 
ds! 


dsl 
dsl 


ds! 
ds! 
btne 


1OWA 
gas-gaso 400 


dsl 400 
ds! 300 


KANSAS 


dsl 


dsl 


ds! 


gas-LPG 


Make and 
Model 


Nati T-32 320 


Ideco H-30 160 
Natt T-12 


Brwstr N-4 375 
Nati T.20 200 
Nat! 50 450 
Nati T-16 220 


Nat! 1-32 559 
Brwstr N-4 600 
Nati T-12 300 
M-CSCO U-35 320 
Emsco GA-160-T 500 


Nati T-12 
Brwstr N-4 
Wisn Mogul 
Crdwil 


Nati T-12 
Nat! 40 


Crdwil 67-L 
Crdwil S 
Brwstr N-3 


Mayhew 3000 
Brwstr N-4 
M-CSCO U-34 


Nati 50 450 
Emsco 350 450 
M-CSCO U-15 296 
Wisn Giant 296 
Natl 50 450 
Nati 50 350 
Nati T-20 300 


Nat! T-12 130 
Wisn Giant 296 
M-CSCO U-15 450 
M-CSCO U-34 350 
Nati T-32 320 


Natl T-25 260 


Brwstr N-45 


Ideco 300 


Brwstr N-35 200 


Brwstr N-4 265 
Ideco H-35 300 


Beth Breeze 200 
Nati T-20 260 
M-CSCO U-34 285 
Wilson Mogul 185 
Wisn Giant 400 


Crdwil B 
Emsco GB-500 


Nat! T-32 
Emsco GB-160 
Nati T-20 
Wisn Rdair 
Nat! T-32 
Nati T-25 


Wisn Mogul 42 


Frnks 5000 
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Tota! HP 
Avail- 
able to Depth with 
Drwwks 4%” Pipe 


Rated 


6,000 


4,000 
3,200 


4,500 
4,000 
000 


Contractor's Name 


Harper County 
Garvey Drig Co 
Herndon Drig Co 
Dale Mount Drig Inc 
Musgrove Petroleum Corp 
Pickrell Drig Co 
Strata Drig Inc 
Walters Drig Co 
Harvey County 
Brack Drig Co Inc (Colo) 
Iron Drig Co 
Haskell County 
D & M Drig Co Inc 
R W Rine Drig Co 
Hodgeman County 
Garvey Drig Co 
Graham-Michaelis Drig Co 
Kingman County 
Gabbert-Jones Drig Co 


Garvey Drig Co 
Murfin Drig Co ds! 
Transit Corp dsl 
Kiowa County 
Capitt Drig Inc ds! 
gas-btne 
ds! 
Rupp-Ferguson Oil Co 
Marion County 
Wilkinson Drig Inc 
McPherson County 
Capitt Drig Inc 
Donald T Ingling 
Veeder Supply & Dev Co 
Meade County 
D & M Drig Co Inc btne 


R W Rine Drig Co btne 
Unit Drig Co 2 btne 
Morton County 
Schafer Drig Co gaso 
Norton County 
Bennett & Roberts Drig Inc 
Pratt County 
Powell Drig Co 
Rooks County 
Garvey Drig Co 
Transit Corp 
Earl F Wakefield 
Russell County 
Bennett & Roberts Drig Co 
Mast Drig Inc 
Shields Drig Co Inc 
Saline County 
Mallard Drig Co 
Sedgewick County 
Garvey Drig Co 
Peak Drig Co Inc 
Seward County 
Bennett & Roberts Drig Co 
Graham-Michaelis Drig Co 


Sheridan County 
Herndon Drig Co 
Stafford County 
Prime Drig Co 
Wilkinson Drig inc 
Sumner County 
Beardmore Drig C 2 
Capitt Drig In 5 btne 
Faicon Seaboard Drig Co 2 btne 
K & E Drig tr 
Musgrove Petroleum Corp 
Trego County 
Transit Core 
Wilson County 
Smiley & Little Drig ( gas 


Total HP 


All Main Drawwroks 


Mud 
Pumps 


175 
409 
570 
440 
450 
520 


KENTUCKY 


Breathitt County 
Moran Bros tr 


1000 


Make and 
Model 


M-CSCO U-15 
Nat! T-32 
Crdwil 

Nati 50 
M-CSCO U-15 
M-CSCO U-15 
Nat! 50 


M-CSCO U 10 
Emsco GA.250 


Brwstr N-4 
Brwstr N-55 


Wisn Giant 
Crdwil S 


Emsco 300 
Emsco 300 
Wisn Giant 
Nati T-20 
Emsco 


Beth C-50 
Beth MC-250 
Beth C-50 
ideco H-35 


M-CSCO U-34 


Beth S-45 
Brwstr N-4 
Froks 658 


Nat! 50 

M-CSCO U-15 
M-CSCO U-15 
M-CSCO U-15 


M-CSCO U-15 
Emsco 250 
Emsco GB-350 
Wisn Giant 
Emsco 

Wisn Mogul Rda: 
Emsco 250 
Nati T-32 
Beth C-50 


Emsco G-300 


Wisn Giant 
Nati T-12 


Emsco 250 
M-CSCO U-15 
Crdwit D 


Oilwell” 64-A 


Beth S-45 
M-CSCO U-15 


Emsco 300 
Beth FC-200 
M-CSCO U-34 
Oilwell” 1-52 
Nati 50 


Emsco 


Wisn 


Total HP 


Avail Rated 
able to Depth with 


Drwwks 44° Pipe 


296 
559 
570 


450 


520 
500 


900 


ft 


300 


335 


320 
4a 
210 
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142° LEE C. MOORE CANTILEVER MAST 


Ay ,D . rr ‘ . + . ) ’ , > 
WHEREVER THE SEARCH FOR OIL 
Whether offshore or inshore . . . whatever your drilling structure needs . . . 
you can depend upon Lee C. Moore for valuable assistance. The man 
years of experience that Lee C. Moore engineers have gained by con- 
stantly working with the oil industry throughout the free world is 


always available to you. 


A : 
Phent  nae ote if ft ae 


Re ie et «var a 2% Sot ake TO ee 
Sa a a a: oe oa a a i: OW OP ae lah 





Total HP 
Avail 


Total HP 
All Main Drawworks 


Total HP 
All Main Drawworks 


Total HP 


Avail- Rated 


Rated 


Contractor's Name 


Daviess County 
Henry Gwaltney Drig Co 
Henderson County 
Shulman Bros 
V-T Drig Co 
Hopkins County 
Eakle & Holder Drig C 
Muhlenberg County 
Hupp & Hume 
Powell County 
Overby Drig Co In 


Webster County 
Big Seven Drig Co 


Acadia Parish 
Pernie Bailey 
Circle Drig Co Inc 
Delta Drig Co 


Drig & Expl Co of Del Ir 
C J Foster Drig Co Inc 
Kilroy Drig Co 

Nicklos Drig Co 

Owen Drig Co 


Penrod Drig Co 

Prince Marine Drig & Exp! C 
Rowan Drig Co Inc 
Sunnyland Contr Co In 
Carnes W Weaver Drig C 


Allen Parish 

Inca Drig Co 
Ascension Parish 

Win Hawkins Drig Co 


Assumption Parish 
Delta Drig Co 
Dixie Drig Co Inc 
Falcon Seaboard Drig Co 
Grey Wolf Drig Co 
Nicklos Drig Co 
W P Taylor Drig C 


Beauregard Parish 
Owen Drig Co 
The Power Rig Drig C 
Sunnyland Contr Co In 
Bienville Parish 
Pyburn Drig Co 
Bossier Parish 
Dudley C Beene In 
F E Hargraves & Sons Drig ( 
Penrod Drig C 
Ruhl Drig Co In 
Scooter’s Drig Serv 
Wheless Drig C 


Caddo Parish 
Barnwell Drig Co In 
Dudley C Beene In 
Milton Crow In 
B F Edington Drigz Co In 
F E Hargraves & Sons Drig C 
Jet Drig Co In 
Lunsford Drig Co 


C M Roberson Drig C 

Tex-Mex Drig Co 
Caicasieu Parish 

Pernie Batley 

Circle Drig Co In 

Clegg & Hunt 

Gulf Drig Inc 


Mac Drig Cx 


Owen Drig Co 
Penrod Drig Co 


THE PETROLEUM 


Type 
Power 


gas-prop 200 


dsl 


LOUISIANA 


650 
800 
900 
800 
1400 


gas 
gas-btne 
stm 
gas-btne 
stm 

stm 

gas 1200 
stm 

900 
stm 1000 
stm 740 
gas-btne 

gas 

gas-btne 

stm 


gas-btne 


gas 


stm 


1000 


300 


1000 
dsl 1350 
stn 1200 
gas-btne 945 
gas btne 


600 


1000 


475 
300 
600 


900 


gas gas 
gas-gas 
btne 
btne 

ds! 

LPG 
LPG 

gas bine 


stm 


2as 
gas-btne 
btne-gas 
ges 
gas 
stm 

1 stm 


16 gas-btne 


Mud 
Pumps 


Make and 
Model 


Crdwil 


Crdwil | 
Crdwil H 


Ideco H-30 


Nat! 40 


Mayhew 1000 
Mayhew 2000 


Emsco GB 


Brwstr N-75 
Brwstr N-75 
Ideco Big Gnt 
Natl 75 

Natl 34-8 
Natl 

Oilwell” 96 
Nat! 

Ideco M-1000 
Emsco 

Ideco Big Gnt 


Oilwell” 66 
Nat! 75 

Emsco ECB 
Ideco 
M-CSCO U-11 


Beth M-58 


M-CSCO U-15 


Ems 
Beth 
Nat! 2310-1 
Emsco GB-800 
Nat! 80 


Ems 


Nat! 75 
Ems A.800 
Crdwil D 


Wils 


Brwstr N-3 
Brwstr N-A 


Brwstr N 
Wisn Giant 
Brwstr N-45 
Brwstr N 


Wisn Gnt 
Brwstr N-2 
Brwstr N 
Failing 

J y 

Brwstr W-5 
Brwstr W-50 
Brwstr N-75 
Brwstr N-3 
Wisn Sor 
Brwstr N-45 


M-CSCO U-40 
Brwstr N-75 
Nat! 50-A 
Frnks SAL-50€ 
Wisn Spr Titar 
Natl 23-9F-ED 
Ideco Big Gnt 
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able to 


Depth with 


Drwwks 4%” Pipe 


160 


300 


350 


250 


300 


900 
1690 
650 


1200 


54 
1230 
900 
1149 
24 


485 


> UBLS-54 169 


2000 


2FE 2000 


1000 
1000 


18 
145 
400 


18 


iss 
185 

Ww 
145 
145 
406 


1000 + 


10 450 


1 1200 


1000 + 


1500 


1000 


3,000 


3,500 
4,000 


5,500 


4,500 


11,000 
11,000 
15,000 

9,500 
15,000 
18,000 
15.000 
17,000 
12,500 
16.000 
16,000 
12,000 
10,500 
11,000 
16,000 
11,000 
14,000 


9,000 


5,000 
17,500 
20.000 
12,500 
13,000 
13,000 


11,000 
11,006 
9 800 
5.000 
12,500 

000 
15,000 
15,000 


Contractor's Name 


Cameron Parish 
Circle Drig Co inc 


Clegg & Hunt 

Delta Drig Co 

Buster Gardner Drig Co inc 
Win Hawkins Drig Co 

Mac Drig Co 

Penrod Drig Co 


C B Webster Drig Co 

Wheless Drig Co 
Catahoula Parish 

Jackson O11 C 

Justiss-Mears Oil Co In 

Scooter’s Drig Serv 
Claiborne Parish 

Delta Drig Co 

Drig & Exp! Co of Del in 

Maritzky & Bibby 


Wheless Drig Co 


Woolf & Magee In 
Concordia Parish 

Dorris Ballew In 

Scooter's Drig Serv 
De Soto Parish 

McCaiman Drig Co In 
Franklin Parish 

B-M Drig Co In 

Montgomery Drig C 
Iberia Parish 

Clegg & Hunt 

Nicklos Drig Co 

Prince Marine Drig & Expi C 

Wheless Drig Co 
Iberville Parish 

Crown Rigs Inc 
Jackson Parish 

Cook Drig C 
Jefferson Parish 

Brewster -Bartie Drig C 

Cron & Gracey Cor 

Harvey Well Serv | 
Drig Co Ir 


Inc 


Rowa 


Jetterson Davis Parish 
Clegg & Hunt 
Falcon Seab 
Kilroy Drig C 
C B Webster Drig ( 
Wheless Drig C 


ard Drig ¢ 


Lafayette Parish 
Crawford Drig Co 

Drig Co 

4d Drig ¢ 


Ower 


Penr 


Rowan Drig Co! 

C B Webster Drig ¢ 
Lafourche Parish 

BBM DrigC 

Brewster -Bartie Drig ¢ 

Clegg & Hunt 


Crawford Drig ¢ 

Cron & Gracey Corg 

Delta Drig C 

Doc Drig Corg 
Blackie Drig 
Neva Andre 

Howell & Howell 


Rig 
No 


5 


20 
l 
Bee 6 


Type 
Power 


gas-elec 
gas-btne 
ds! 
gas-btne 
dsl 

stm 
gas-btne 
gas-btne 
ds!- elec 
stm 
gas-btne 


dsl 
dsl 
dsi 


gas bine 
stm 
gas 
gas 
gas-btne 
gas-btne 
stm 


gas btne 


ds! 


ds! 


gas 
gas bine 


dsl 
pwr 23m 
dsl 1500 


gas-btne 


gas-btne 


dsl 
dsl 


100: 
1000 
160) 
100 


Mud 
Pumps 


nsco UBLS-54 


En 


Make and 
Model 


able to 
Drwwks 4 


Depth with 
6” Pipe 


2100 
1440 
1275 
1250 


ideco Big Gnt 
Brwstr N-12 


Emsco J-1250 
Beth 1013 
Alco BIW 14 
Nati 130 1300 
1425 
Emsco EDA 1250 
Emsco ECA-10 12 
Nati 80 800 
Spencer 

Emsco G-250 328 
Brwstr N-4 300 


J-1100 
ECA 


Ems 1300 
Ems¢ 
Brwstr 185 
Crdwil 145 
Wisn Atlas 100 
Emsco GB-350 600 
1006 
Beth MC-450 ROK 
M-CSCO U-15 60 


Brwstr N-55 600 


Brwstr N-4 


Emsco GB 
Crdwil S 


350 


Wisn Titan 56 80 
Nat! 130 225 
Oilwell” 96 150 
Wisn Titan 


1006 


Beth MC.45§ 


Wisn Atlas 


Oilwell SF 
Oilwell” 9€ 
Frnks SAL -5006 
Emsco ECA 
Emsco ED 

Nat 


A Biw DNT 1 
Nat! - K l 
Nati T 

Emsco ECB 
EDA 

f EDA 

UBL 54 
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Drill with Speed and Economy 


Foot by foot through any formation you’re ahead 
with quality drilling equipment products from 
Jones & Laughlin Supply Division. Tough and 
trouble-free, they dig the world’s deepest holes and 
speed the endless routine jobs that never make 
headlines. Supporting this quality line is J&L’s 
brand of oil field service, delivering the materials 
you need when and where you want them. 


Here’s the best available for drilling with speed 
and economy: 
Jones & Laughlin Drill Pipe... available in famous 
Blue Ribbon Vanadium grade for the really 
tough jobs. 


Jones & Laughlin Wire Rope...a proven product 
supplying longer service life with less downtime. 
Gardner-Denver Mud Pumps... set the standards 
while supplying the power it takes to punch a hole 
to pay... for profit. 


Ideco Rigs ... mechanical, electrical or Hydrair 
... With the Full View mast. 


Republic Rotary Hose... with the patented connec- 
tion, the higher the pressure the tighter the seal. 


For complete information on these and other oil field 
supplies contact your local J&L Supply Division man 
or write us direct, Drawer 2481, Tulsa. 


Jones & Laughlin 


If its sold by J&L.... 
its the best available 


Litho U.S.A 56 





ae 


Total HP Total HP Total HP Total HP 
All Main Drawworks Avail Rated All Main Drawworks Avail- Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Make and ableto Depth with 
Contractor's Name No Power Pumps Model Drwwks 4%” Pipe Contractor's Name No Power Pumps Model Drwwks 4%” Pipe 


Norton Drig Co Bge6 dsl 1400 Emsco J-1250 1200 17,000 Tensas Parish 
Penrod Drig Co Bge 51 ds! EmscoEDES 1200 20,000 Big Chief Drig Co gas 1545 Emsco 800 1515 13,500 
Rowan Drig Co Inc Bge 14 dsl-elec 1600 Emsco ECA 2325 18,000 Jett Drig Co Inc dsl 600 Brwstr N-45 400 7,000 
Southeastern Drig Corp 9-Bge2 ds! 1200 “Oilwell” 96 1600 18,000 gas-gaso 1000 = Brwstr N-7 800 9,500 
14 Bee | 1200 “Oilwell” 96 1600 18,000 ds! 1200 Brwstr 55 800 9,000 
Sunnyland Contr Co Inc 9 Crdwil D 450 8,000 Justiss-Mears Oil Co Inc gas 650 EmscoGA-500 560 11,000 
C B Webster Drig Co Bge 9 1850 Emsco J-1400 2200 16,000 Keoughan Drig Co Inc dsl 520 Crdwii 0 8,500 
Wheless Drig Co Bge 9 1300 =Nati 130 1300 16,000 Terrebonne Parish 


Bge ll gas-bine 1200 Emsco J-1250 1250 13,500 Brewster -Bartle Drig Co Inc ) dsl Oilwell” 96 1500 16,000 


LaSalle Parish 8 dsl Oilwell” 96 1500 16,000 


Justiss-Mears Oil Co Inc dsl 250 Emsco G-250 325 7,000 4” ll “Oilwell” 96 1500 16,000 
Mercury Drig Corp gas 200 Wisn Mogul 200 4,000 Columbia Drig Co Bge | “Oilwell” 76 150 12,000 
Thrasher Drig Co Inc gas bine 350 M-CSCOU-15 600 8,500 Continental Marine Exp! Co Bge 11 } Oilwell” 96 975 14,500 
Lincoin Parish Continental Shelf Drig Corp Belle 
Arrow Drig Co gas-elec 840 Emsco 10,000 Claire Beth 1013 1950 18,000 
Barnwell Drig Co Inc gas 1800 Brwstr N-95 1800 20,000 Crown Rigs Inc 1200 Beth 1013 1200 15,000 
Delta Drig Co stm 750 Ideco Supr-Duty 1200 12,000 Delta Drig Co 1200 Beth MC-950 1400 15,000 
Johnson Drig & Serv Co ds! 500 Beth Twister 300 6,500 900 Beth MC-950 1400 15,000 
McAlester Fuel Co btne-gas Emsco GC-500 820 11,000 Dixie Drig Co Inc 1350 Beth 1500 17,500 
Madison Parish Doc Drig Corp 
Marshall R Young Drig Co Natl 75 648 11,500 Blackie Drig Co Inc 1500 Beth 1013 1500 18,000 
Ouachita Parish Neva Ante Drig Corp , 
Cook Drlg Co gas btne Wisn Titan 975 12,500 CG Glasscock Orig Co oe Nat! 80-B 12,000 
dsi ) Nati 75 900 12,000 
as-btne Wisn Atlas 650 10,000 
H & S Drig Co a btne Brwstr N-95 1000 14,000 Gracey-Hellums Corp ds! 1775 M-CSCO U-1220 800 20,000 
Jet Drig Co tne gas-btne Emsco 800 800 10,500 — a a Co dsl-elec — _— BIW 12 a 15,000 
elly Drig Co Inc pwr ilwell” 96 100 18,000 
Plaquemines Parish : 
Brewster-Bartle Drig Colnc 5 dst Oilwell” 96 1500 16,000 mene os eo ae 
12 ds! Oilwell” 96 1500 l wes “4 ‘ pond 
' ; mes oo Norton Drig Co 1200 “Oilwell” 96 1200 17,000 
Clinch Drig Co Bgel ds! Emsco GA-350 426 8,500 mete - - 
Cron & Gracey Corp 2 stm Nat! 23-9-FEC 15,000 - go l “ a 000 
Falcon Seaboard DrigCo Bge4 dsl-elec 2700 Beth B-3661 2000 22,500 itctiaceeimininias q ™ 1500 20,000 
Buster Gardner Drig Co Inc 1 dsl Beth M-58 9,500 Mad ; rat Co - — 4 ane Emsc —y ts a rom 
Gracey-Hellums Corp Bge 1 stm Nati 34-10FE 1200 15,000 ae ~~ on Emace i uss a 
M M Lindsey Drig C 1 Biwstr N-55 7,500 Cat-elet Emsco FCA = 2700 18,000 
{ ) 
Penrod Drig Co Bge 41 dsl 1000 12,000 noe = oa ee 
Bge 44 dsl-elec 1400 18,000 . ors £,00 
The Power Rig Drig Co 8 gas-btne 1500 Ideco 7-11 15,000 C 8 Webster Orig C < Natl FE - 10 ae ’ 15,000 
Producers Drig Co Inc 1 dsl 2000 M-CSCO U-1220 2200 —_20,000/5” aii , suo Het FE-23-10 a — 
Rebstock & Reeves Drig Co 1 ds! 1050 Wisn Sup Titan 1425 15,000 eres Orig Ue + f ae UBLS ~ 15,00¢ 
Rowan Drig Co In Bge 21 dsi-ele 1000 Emsco EC 1920 ee Nati 130 1455 16,000 
Southeastern Drig Corp 20 -Bge 6ds! 1200 Oilwell” 96 1100 16,000 “ sins Drig Co | P nati U 2 
onro thg n stm d at! 2 2,000 
Rapides Parish a ; Wheless Drig Co gas-btne Emsco J-750 750 10,500 
Woolf & Magee In 12 gas-btne 2 Beth S-45 275 10,000/2'%” Vermilion Parish 
Richland Parish Brewster-Bartle Drig Co In y Oilwell” 96 150 16, 006 
Big Chief Drig C 29 «gas } Emsco 1250 1815 16,000 Nat! 125 16.000 
Sabine Parish Clegg & Hunt Natl 9-DMB 14,000 
Barnwell Drig Co In ll dsl Wisn Rdaw 800 12,000 Comet Drig Co Ideco Big Gnt 16.000 
St. Charles Parish Delta Drig Co 900 Nati 100 ( 12,000 
Delta Orig Co 32 stm 1200 Ideco Big Gnt 1690 15,000 Dixie Drig Co In Beth 17.500 
Penrod Drig Co ds! Brwstr N-12A 18,000 Beth 17,500 
Wheless Drig Co 15 dsl 1975 Nati 130 1455 16,000 A W Eggleston Ir g Nat! 60A 600 9 500 
St. James Parish 2 Ideco PR-800 0 10,500 
Delta Drig Co gas-btne 1020 Emsco J-1000 1260 13,000 Falcon Seaboard Drig Co t + Ideco Bg Gnt 2000+ 20,006 
St. John The Baptist Parish Aico BIW 12 =—-:1200+4 17,000 
Crown Rigs Inc Bge2 ds! 1000 Beth MC-450 1000 11,500 Natl 3410 FE 2000+ 20,000 
The Power Rig Drig Co 4 gas-btne 100 =M-CSCO U-15 10.000 Grey Wolf Drig Co Alco BIW 12 13.500 
St. Landry Parish Win Hawkins Drig C 2 Ideco PR 1050 901 15.000 
A W Eggleston In ds! 900 deco PR-1050 900 14,000 Nicklos Drig Co Natl 17,000 
Mac Drig Co stm 600 Nat! 23-9-FE 1000+ 20,000 Natl 75 1006 12,000 
St. Martin Parish Norton Drig C 2 1400 Emsco J-1250 150 17,000 
Delta Drig Co 38. stm 530 Natl 239-S 1135 12,000 Sunapeene Canty Gp Oe 1120 Ideco H-525 SC 100 10,000 
Gracey-Hellums Corp Bge 2 stm 1200 Nati 23-9-FE 1200 15,000 Carnes W Weaver Drig Co Bge 1 . 2000 Oilwell” 96 = 170 16 000 
Howell & Howell 5 gas M-CSCO U-15 9 500 ae 3 wine — ae : 10,500 
Prince Marine Drig & Exp!Co 2 dsl 1850 “Oilwell” 96 1500 16,000 mee oa rig Co 1600 Emsco ECA-10 15,000 
ebster Paris 
St. Mary Parish : H&S DrigC btne 1000 Wisn Tita 12.000 
Circle Drig Co In Bge 6 dsl-elec 2300 Ideco E2500 2750 20,000 Penrod Drie Co ; 
0 ( ‘ >on 
Continental Drig Co 6 dsl 650 EmscoGB-500 659 11,000 . = . _ 
5.000 
Delta Drig Co 19 stm 1200 Natl 34-10-FE 1690 15,000 oe : i eine 15,006 
Falcon Seaboard Drig Co 2 stm 1200+ Ideco Big Gnt 20004 20,000 ee aeons .. i ~ ran ty oe 
Buster Gardner Drig Co Inc 2 dsl Beth Tornado 15,000 ” gas-btne 1300 F -* T ~ ‘ \ —~- 
C G Glasscock Drig Co 6 dsl 1660 Nati 110 16,000 | west Baton Rouge Parieh ; eth Tornado 1300 15,000 
; ' deco P x 
Hawkins-Wilkins Prod Co 2 dsl Ideco PR 1050 0 15 000 Prince Marine Drig & Expl Co ‘ 1600 EmscoJ-1100 1400 15.000 
Kelly Drig Co Inc 1 stm 600 Ideco Jr Gnt 1200 15,000 Winn Parish 
Nicklos Drig Co 18 gas-btne Nat! 110 1600 17,000 Berewell Brie Co ta ds! enc 8 neste of 
Norton Drig Co Bge 3 stm 12004 Natl 34-62 1500 17,000 ” » aS 8,000 
Penrod Drig Co Bge 46 dsl-elec 1250 Emsco ECB 1250 20,000 MICHIGAN 
Bge 50 ds Emsco EDES 1250 20,000 Allegan County 
Bge 52 ds! EmscoEDES 1200 20,000 Gordon Drig Co gas-LPG 250 Oilwell” 64 225 4.000 
Salt Dome Prod Co Bge 3 ds! 50 = Nati 100 1000 12,500 gas-LPG 500 “Oilwell” 64-B 40 5000 
Southeastern Drig Corp 21-Bge7 ds! 1200 Oilwell’ 96 1600 18,000 } gas-LPG 500 “Oilwell” 64-B 400 5.000 
Wheless Drig Co Bge 14 dsl 1300 EmscoJ-1400 1400 16,000 D B Lesh Drig Co ds! 320 Nat! T-25 320 5.500 
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Contractor's Name 


Hillsdale County 
Gordon Drig Co 
Mason County 
Bernhardt Drig Co 
Osceola County 
Gordon Drig Co 
Shiawassee County 
Gordon Drig Co 


Adams County 

Sunnyland Contr Co In 

Wilson Drig Co Inc 

Woolf & Magee Inc 
Claiborne County 

Rowan Drig Co Inc 
Clarke County 

Dorris Ballew Inc 
Clay County 

Drig & Expl Co of Del Inc 
Greene County 

Dorris Ballew Inc 

Jett Drig Co Inc 
Hancock County 

Marshall R Young Drig Cc 
Hinds County 

Larco Drig Co 


Jefferson Davis County 
Drig & Expl Co of Del tn 
Hawkins-Wilkins Prod C 
Jett Drig Co Inc 
Jones County 
Cook Drig Co 
Justiss-Mears Oil Co Inc 
A W Williams Drig Co Inc 
Lamar County 
Gulf Coast Drig & Expl In 
Lincoin County 


Dorris Ballew In 


Dixilyn Drig Corp 

Drig & Expl Co of Del inc 

Gulf Coast Drig & Expl Inc 
Marshall R Young Drig C 


Marion County 
Win Hawkins Drig Cc 
Marshall R Young Drig Cc 
Monroe County 
A W Williams Drig Co tr 
Pearl River County 
Crawford Drig Co 
Gulf Coast Drig & Expi tnc 
Justiss-Mears Oi! Co In 
Pike County 
Dixilyn Drig Cors 
Rankin County 
Arrow Drig Co 
Jett Drig Co In 
Scott County 
Dixilyn Drig Corp 
Zach Brooks Drig C 
Jett Drig Co Inc 
Larco Drig Cc 
Smith County 
Zach Brooks Drig Co 
Gulf Coast Drig & Expl in 
Larco Drig Co 


Marshall R Young Drig Co 
Stone County 

Drig & Expl Co of Del Inc 
Walthall County 

Gulf Coast Drig & Expl In 
Wayne County 

Cook Drig Co 

Justiss-Mears Oil Co Inc 

Marshall R Young Drig Cx 
Witkinson County 

Woolf & Magee Inc 


THE PETROLEUM 


Rig Type 
No Power 


12 dsl 
dsi 
ll dsl 


8 gas-LPG 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 





600 Wisn Giant 
Failing 2500 


Wisn Rdair 


300 
600 
600 


Nati 50-A 


MISSISSIPPI 


ds! 
ds! 
gas-btne 


ds! 


ds! 


ds! 
gas-bine 


ds! 


gas-bine 


ENGINEER, 


ideco H-40 
Ideco H-35-D 
Beth S-45 


212 
275 


1545 Emsco A-1500 


760 Wisn Titan 


Emsco GB-800 


Nati 125 
Brwstr N-95 


Nat! 50-A 


“Oilwell” 76 
“Oilweil” 96 


Emsco J-1100 
Nat! 34-10 FE 
Nat! T-32 


Wisn Titan 
Emsco GA-300 
Frnks 6000 


Nat! T-32 


Wisn Titan 
Wisn Titan 
Nat! 75 
Nati 100 
Nati 80-B 
Nati 34 
Nat! 34 
Wisn Titan 


Nati 34-10-FE 
Wisn Titan 


Joy 300 
Oilwell” 96 

Nati 80-B 

Emsco J-750 


Nati 100 


Emsco 
Nati 110 


Nati 130 
Brwstr N-12 
Brwstr N-95 
“Oilwell” 96 
Brwstr N-95 
“Oilwell” 96 
Oilwell” 96 
Wisn Titan 
Emsco J-1100 
Nat! 110 
Wisn Titan 
Emsco GB-800 
Nat! 75 


Beth Breeze 


October, 1958 


550 10,000 


300 = 3,500/24” 
10,000 


9,000 


450 
424 
275 
1545 
1900 


90 





Contractor's Name 


Yaroe County 
Woolf & Magee Inc 


Carbon County 

True Drig Co 

Roden & McRae Drig Corp 
Dawson County 

J D Sprecher 
Fation County 

Zach Brooks Drig Co 

Hewit-Gulick Drig Co 

Roden & McRae Drig Corp 
Glacier County 

Anschutz Oil Co Inc 
Meagher County 

Hose-Austin Drig Corp 
Musselshell County 

Fitzpatrick Drig Co Inc 

Hose-Austin Drig Corp 
Roosevelt 

Zach Brooks Drig Co 

Hose-Austin Drig Corp 
Rosebud County 

Fitzpatrick Drig Co in 

Oien Oil Corp 
Sheridan County 

Helmerich & Payne In 
Teton County 

Anschutz Oil Co Inc 
Wibaux County 

Heimerich & Payne Inc 

Signal Drig & Expl Inc 


Banner County 
Garvey Drig Co 
Lewis Bros Inc 
McDaniel Drig Cx 
Dawes County 
Ear! F Waketeld 
Hayes County 
Earl F Wakefield 
Hitchcock County 
Brack Drig Co Inc (Colo) 
Kimball County 
Ashby Drig Co Ltd 
Baird & Pfeifer Drig C 
Exploration Drig Co 
Falcon Seaboard Drig C 
Garvey Drig Co 
Herndon Drig Co 
Don Johnston Drig Cc 
Lewis Bros Inc 


Muacle-Fifer Drig C 
Murfin Drig Cc 
Morrill County 
Herndon Drig Cc 
Richardson County 
Nemaha Oi! C 


Nye County 
John S Hagestad Drig C 


Chaves County 
A W Thompson In 
Eddy County 
Great Western Drig Cc 
Johnn Drig Co 
Car! B King Drig Co of Tex 
Lee Drig Co 
Parker Drig Co 
Rowan Drig Co In 


Unice Drig Co 
S P Yates Drig Cx 


Hidalgo County 
Durham Drig Co inc 


Total H 

All Mai 
Mud 

Pumps 


Type 
Power 


gas-btne 
MONTANA 


gas-gaso 1200 


dsi 900 
ds! 900 


1300 
970 
900 


gas 


ds! 
gas bine 


NEBRASKA 


ds! 300 
ds! 
ds! 350 


gas -btne 
ds! 
ds! 


ds 

gas 

gas 
gas-bine 
ds! 

gas 

gas bine 
dsi 

btne 
btne 

ds! 


eas 


NEVADA 
ds! 54( 


NEW MEXICO 


gas-gasc 
gas-gas 
gas 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
ds! 

dsi 


gas 


P 

n Drawworks 

Make and 
Model 


800 Beth MC-450 800 


M-CSCO U-40 


Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%" Pipe 


11,000 


1200 


Emsco GB-800 900 


Emsco J-730 
Brwstr N-75 
Nati 80 
Emsco GB-800 
Wisn Gat 


Nati T-32 


Nat! T-20 


900 
1300 
900 
900 
280 
320 


200 


Emsco GB-250T 450 


Brwstr N-? 
Emsco GB-350 


M-CSCO U-22 
Nati T-20 


Oilwell” 76 
Wisn Giant 


Oilwell” 76 
Nati 80 


Wisn Roadaw 
M-CSCO U-15 
Ideco H-40 


Wisn Gat 
Wisn Got Rdair 
™-CSCO U-10 


Nati T-20 
M-CSCO U-15 
Beth S-60 
m-CSCO U-15 
Wisn Mogul 42 
Nati 50 

Nati 50 
Crdwil )-450 
M-CSCO U-15 
M-CSCO U-15 
Emsco 500 


Nat! 50-A 


900 
588 


500 
280 


1100 


700 


1000 
1400 


450 
476 
350 


550 


440 


2M4 


300 


500 
425 
450 
150 
650 
are 

460 
660 


Frnks SAL 3000 37¢ 


ideco H30-C 


Clark Pr-1000 


Wisn Atlas 
Brwstr N-95 
Nati 75 
Nat! 75 
Nati 125 
Nat! 100 
Nat! 100 
Nat! 125 
Wisn Super 
m-CSCO U-15 
Nati T-12 


ideco 7-11 


34 


105 


84( 
1300 
1000 


1400 
1680 
1680 
1530 
145 
540 
250 


145 
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Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%" Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

All Main Drawworks Avail- Rated | 
Mud Makeand ableto Depth with Rig 
Pumps Model Drwwks 4%" Pipe Contractor's Name 


Total HP 


Type 
Power 


Rig Type 
Power 


z 
S 


Contractor's Name 


Lea County 
Alan Drig Co 
Bickerstaff & Tibbets Drig Co 
Cactus Drig Corp of Tex 





6,500 
9,500 
6,500 
4,000 
8,000 
5,000 
4,500 
7,500 
7,500 
6,000 
7,000 


ds! - M-CSCO U-15 
gas-btne Nati 75 

gas ideco H-35 
gas 225 Crdwil L 

gas 625 M-CSCO U-15 
ds! 360 = Frnks 
gas-btne 325 M-CSCO U-34 
gas-btne 325 M-CSCO U-15 
gas-btne 325 Emsco GA-500 
btne 350 “Oilwell” 52-T 
gas-btne 450 M™-CSCO U-15 
gas-btne 550 Natl 50-A 
gas-gaso 320 M-CSCO U-15 
gas 480 Emsco G-450 
gas-btne 700 =—Nati 50 
gas-btne 700 «Nati 50 
gas-btne 700 =©Nati 50 

btne 300 M-CSCO U-15 
btne 300 M-CSCO U-34 
gas 570 Nati 50 

gas 570 =Nat! 50 

gas 213. = Nati 40 

gas 570 Nat! 50 

gas 570 Nat! 50 

gas 213. -Brwstr 70 

ds! 340 = Frnks SA-4500 
gas 570 M-CSCO U-15 
gas-gaso 200 M-CSCO U-34 
gas-btne 1000 ™M-CSCO U-40 


Carroll Drig Co Inc 
4,000 
6,000 
15,000 
12,500 
10,000 
15,000 
5,000 
3,500 
5,500 
6,000 
8,000 


350 
450 
1575 
1050 
700 
1275 


Wisn Mogu! 185 
Emsco G-36 450 
Nati 110 1575 
“Oilwell” 76 1050 
Nati 75 700 
“Oilwell” 96 1050 
Brwstr N 4 460 
Mayhew 3000 200 
Beth S-45E 250 
Beth S-55 560 
M-CSCO U-15 675 
“Oilwell” 76 1000 
Emsco GC-500 660 
Emsco J-750 750 
Nat! 100 800 
Nati 50 550 
Nati 50 

gas M-CSCO U-15 
gas M-CSCO U-20 
gas “Oilwell” 96 
gas “Oilwell” 96 
gas ideco H-35 
gas Nati 75 
gas-gaso Nat! 100 

gas “Oilwell” 96-16 
btne Frnks 5000 
gas Nati 100 

gas M-CSCO U-10 
gas Nati 75 

gas Nati 125 

gas Nat! 80 

gas Nat! 125 

gas Wilson 

gas Nat! 100 
gas-btne M-CSCO U-15 
gas-btne Brwstr 55-W 
btne-gas Nat! 100 
btne-gas Emsco J-1100 
LPG Crdwil RL 

gas Nati 75 

gas M-CSCO U-15 
gas M-CSCO U.34 
gas Wisn Titan 
gas Nati 100 

gas Nati 125 

gas Nati 50 

gas “Oilwell” 76 
gas Beth MC-950 
ds! Nati 125 


gas 

gas 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 300 
gas-btne 225 
dsl 300 
gas-btne 650 
gas-btne 

gas 

btne 

gas-btne 

gas-btne 

gas 

gas 


Empire States Drig Corp 530 
Exploration Drig Co 
Fleeger Drig Inc 
Foree Drig Co 


Caico Drig Co 


Carper Drig Co Inc Gardner Bros Drig Co inc 
Great Western Drig Co 
Herndon Drig Co 

H B Lynn Drig Corp 


Clark Dale Drig Co Inc 
Davidson Drig Co Inc 
Deita Drig Co 


8,500 
9,500 


8,500 
8,000 
8,500 
14,000 
14,000 
14,000 
5,600 


Denver Drig Corp 
Miracle-Fifer Drig Co 
660 
1300 


Durham Drig Co Inc 
San Juan Drig Co 
Heimerich & Payne Inc 


wr 
g= 
owfrwwnwn— ~woWwFewe ve wna 


Highland Drig Co 
Kerr-McGee Oil Ind inc 
Car! B King Drig Co of Tex 


~ = 
n Oo 


20,000 
5,000 
14,000 
6,000 


yy 
a 


wo 


La Mance Drig Co 
Liano Drig Co 
Chas E Long Jr Inc 
Lowe Drig Co 


Schafer Drig Co 
Signal Drig & Expl inc 


a 


NEW YORK 
Steuben County 
Delta Drig Co 39 
Tompkins County 
Gordon Drig Co 


gas-btne 500 Nati 75 


S-7 dsl 300 Crdwil S 


Marcum Drig Co 
NORTH DAKOTA 


McAlester Fuel Co 
45 gas 800 


Sharp Drig Co Nati T-20 


Billings County 
Helmerich & Payne inc 
Bottineau County 
Anschutz Oil Co Inc ds! 
Calvert Drig inc 


_ 


McQueen & Stout Drig Co 


Moran Oil Prod & Drig Corp 950 


29 gas Natl 75CA 


300 ~=©Wisn Gnt 
Ideco H-35 
M-CSCO U-15 
Emsco GB-250 
Nati T-20 
Frnks 

Nati T-20 


2 
7 
1 
4 
5 
7 
ll 
1 
6 
4 
5 
} 
c 
€ 
9 
2 
4 
l 
3 
5 
2 
2 
] 
7 
0 
1 
5 
1 
2 
4 
8 
9 
0 
l 
2 
4 
2 
5 
5 
2 
3 
4 
4 


R Olsen 


Parker Drig Cc 600 


Cardinal Drig Co (Bismark) 


Sharp Drig Ce 
Burke County 


A W Thompson Inc 


Trt-Service Drig Co 
Western Drig Co Inc 


Westlund Drig Cc 

S P Yates Drig Cc 
Rie Arriba County 

Arapahoe Drig Co 


Brannon & Murray Drig Co 
Carroll Drig Co Inc 

D-K Drig Co 

Empire States Drig Corp 
Fleeger Drig Inc 


Great Western Drig Co 


Moran Bros Inc 
Nichlos Drig Co 

Reosevelt County 
Frank Frawley Drig Co 
Lowe Drig Co 

San Juan County 
Anschultz Oil Co Inc 
Brannon & Murray Drig Co 


R-20 


gas 
gas 

gas 

gas 

gas 

ds! 

btne 
gas-btne 
gas-btne 
gas-btne 
ds! 


gas-btne 
gas-btne 
gas-LPG 
gas-btne 
gas 
gas 
ds! 
ds! 
ds! 
gas-gaso 
gas 
gas 
gas-btne 


gas 
gas 


ds! 
gas-LPG 
gas-LPG 


300 
550 


675 
225 
325 
450 
360 
307 
353 
400 
700 


Beth 10-13 
Emsco 800 
Beth 810 
Emsco 350 
“Oilwell” 96 
Emsco 350 
Nati 100 
Beth MC-650 
Beth 810 
M-CSCO U-15 
M-CSCO U-34 


Natl T-32 
Wisn Mogul 
Brwstr N-55 
Emsco 
Nat! 50 
M-CSCO U-34 Trir 
Beth Twister 
M-CSCO U-15 
Beth 45-E 
M-CSCO U-15 
M-CSCO U-15 
Emsco GA-350 
Nati 50-A 


M-CSCO U-20 
M-CSCO U-15 


Wisn Gat 
Emsco GA-350 
Brwstr N-4 





Brinkerhoff Drig Co Ltd 
Cactus Drig Corp Ltd 
Calvert Drig Inc 
Exploration Drig Co 
Hose-Austin Drig Corp 
Penrod Drig Co 

Signal Drig & Expt Inc 


Divide County 
Cactus Drig Corp Ltd 
Calvert Drig Inc 

McHenry County 
Exploration Drig Co 

McKenzie County 
Anschutz Oil Co Inc 
Calvert Drig Inc 
Penrod Drig Co 
Rowan Drig Co Inc 


Mountrai! County 
Anschutz Oil Co inc 
Stark County 
Anschutz Oil Co Inc 
Williams 
Helmerich & Payne inc 
Rowan Drig Co Inc 


Monree County 
D J Branyan Co 


gas 


dsi 


gas 
gas-btne 


Nati 50-A 
M-CSCO U-15 
Beth 810 
Beth S-50 


600 
675 
1100 
200 


550 
730 
M-CSCO U-36-A 420 
M-CSCO U-36-A 420 


M-CSCO U-15 


Brwstr N-55 450 
Ideco H-525 600 


Beth S-50 250 
Brwstr N-? 600 
Nat! 80-B 

1200 
Nati 75 


Nati 75 
Nati 75 


1503 


Brwstr N-45 


“Oilwell” 76 


Nati 55 
Nat! 125 


Wichtex E-75 
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Total HP 
Avail- Rated 
able to Depth with 


Total HP 
All Main Drawworks 
Mud Make and 


Total HP 
All Main Drawworks 
Mud Make and 


Total HP 
Avail- Rated 
able to Depth with Rig 


Type Type 


Contractor's Name 


Power 


Pumps Model 


Drwwks 4%” Pipe 


Contractor's Name 


No 





Altaita County 
Barrett Petroleum Co 
Davon Drig Co 


Dudley & Heath Drig Co 
Garr-Woolley Co 
Viersen & Cochran 
Webster Drig Co 

Atoka County 
Jet Drig Co Inc 

Beaver County 
Arrow Drig Co 


Big Chief Drig Co 

N V Duncan Drig Co 
Luke Grace Drig Co 
Harper-Turner Drig Co 
Helmerich & Payne Inc 


Lynn Drig Co 
Midwestern Drillers Inc 


Moran Bros Inc 
Musgrove Petroleum Corp 
Viersen & Cochran 


Wagner & Wyant Drig Co Inc 
Earl F Wakefield 
Webster Drig Co 
Beckham County 
Big Chief Drig Co 
Helmerich & Payne Inc 
Parker Drig Co 
Caddo County 
Arrow Drig Co 
Graham Drig Co (Okla) 
Harper-Turner Drig Co 
Helmerich & Payne inc 
Slats Honeymon Drig Co 
Howell & Howell 
Parker Drig Co 
G H Ray Well Serv 
Sherin Drig Co 
Viersen & Cochran 
Carter County 
Berry Drig Co 
N V Duncan Drig Co 
Frankfort Oil Co Orig Dav 


Glenn Gillespie & Sons 
Goff-Leeper Drig Cc 
Graves Drig Co 


B M McGraw Drig Contr 


Ward S Merrick 
Sherin Drig Co 


Star Drig Co 
Cimarron County 

Midwestern Drillers ir 
Cleveland County 

A & P Drig Co Inc 

An-Son Drig Co 

Davon Drig Co 

T T Eason Co Div Eason Oi Co 


Flournoy-Haston Drig Co Inc 
Garr-Woolley Co 
Goff-Leeper Drig Co 
Harper-Turner Drig Co 
Kirkpatrick Oil Co 
Coal County 
Sherin Drig Co 
Cotton County 
CN P Drig Co 
R Benton Ross Inc 
Creek County 
Mesker Drig Co 
Unit Drig Co 


OKLAHOMA 


gas-gaso 
gas-LPG 
gas-LPG 
dsl 

gas-btne 
gas 

gas-btne 


gas-btne 


ds! 

gas 

gas 

gas 
dsi-gas 
gas 

gas 

gas 
gas-btne 
gas-btne 
ds! 

dsi 

gas 

ds! 

gas 

gas 

ds! 

dsi 
gas-btne 


gas 
gas-btne 
gas 


gas 
gas-btne 
gas 
gas 
gas-btne 
gas 
gas 
prop-gas 
gas-gaso 
gas 


ds 


gaS-gaso-bine 


gas 
gas-LPG 
gas 

gas 

gas 
gas-btne 
gas 

gas 

gas 


gas -gaso 


gas 
ds! 


gas 
gas-btne 


450 
300 
320 
320 
378 
225 
450 


Nati 50 
Brwstr N-4 
Brwstr N-45 
Brwstr N-4 
Emsco 350 
Nati T-25 
Nat! 50 


250 
400 
265 
255 
325 
450 
1400 =Brwstr N-95 1200 
595 
460 
760 
600 
600 


Emsco 500 
Emsco 350 
JS&G Spad Spr 760 
“Oilwell” 64-B 600 
Wisn Gnt 600 
650 Wisn Titan 

500 Emsco GB-500-52 700 
500 Emsco GB-500-52 700 
300 = Nati 50 450 
725 =WNatl 75 900 
370 M-CSCOU-15 750 
370 M-CSCOU-15 750 
700 © Wisn Gnt 750 
495 Emsco 350 

325 Nati 150 

500 Nat! 50 

300 M-CSCO U-15 
960 Wisn Atlas Rdair 
600 Beth 


450 
650 
450 
960 
600 


800 
2000 


Nat! 55 800 
“Oilwell” 96-16 2000 
Nat! FE 23-X10 1800 


840 =ideco 1000 
235 Wisn Mogul 
125 Crdwil 

950 Nati 80 

450 Nati 80-A 
1600 Emsco A-1500 
Nati 75 
Wilson 
M-CSCO U-15 
Natt 55 


285 


200 
500 
500 


Wisn Gnt 

Nat! 50 

Brwstr N-95 

Brwstr N-75 

Frnks 658 TRD 
Brwstr N-4 

Frnks 4000-A 
Franks 

Brwstr N-? 
Frnks SAL-5000 
Wisn Gat 

M-CSCO U-15 660 
Nat! 55 750 
Wisn Spr 104 
M-CSCO U-15 600 
Emsco GB-500 500 
M-CSCO U-15 700 
Brwstr N-7 750 
Nati 80-8 1060 
940 
Wish Atlas 750 
Emsco 500-GC 510 
450 M-CSCOU-15 450 
450 Nati 50 
504 Wisn Giant 504 


500 
600 
500 
1000 
750 €Emsco 6-B-500 


600 
320 


1000 Nat! 10 1050 
185 Wichtex 145 


225 Wilson 165 


185 Joy 300 160 
290 M-CSCO U-34 300 
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County 

Big Chief Drig Co 

Falcon Seaboard Drig Co 
Ellis County 

Big Chief Drig Co 

Keating Drig Co 

J S Montgomery 

Webster Drig Co 
Garfield County 

Hayward Drig Co 

The Novak Drig Co 

Big Chief Drig Co 

Bryant-Hayward Drig Co 


Dearing Inc 


N V Duncan Drig Co 
Flournoy-Haston Drig Co 


Garvey Drig Co 


Hap Drig Co 

Holliman Drig Co 

Slats Honeymon Drig Co 

Tom Jack Drig Co 

Kerr-McGee Oil Ind Inc 

Parker Drig Co 

Perkins Bros Drig Co 

Sherin Drig Co 

Viersen & Cochran 

Chester H Westfall Drig Co 
Grady County 

A & P Drig Co inc 

Falcon Seaboard Drig Co 

Helmerich & Payne inc 

Viersen & Cochran 

Dick Wegener Drig Contr 
Grant County 

Barrett Petroleum Co 

Kirkpatrick Oil Co 

Viersen & Cochran 


Harper County 
Arrow Drig Co 
Barrett Petroleum Co 
Calvert Drig Co 


T T Eason Co Div Eason Oil Co 
Falcon Seaboard Drig Co 
General Drig Co 
Harper-Turner Drig Co 
Holm Drig Co 
Carl B King Drig Co of Tex 
Lynn Drig Co 
R W Rine Drig Co 
Schafer Drig Co 
Hughes County 
Bodard Drig Co 
Johnston County 
Parker Drig C 
Kay County 
Branyan Drig Co 
Hap Drig Co 
Herndon Drig Cc 
Dave Morgan Drig Cc 
Reed Drig Co Inc 
Target Drig Corp 
Lincoin County 
Dudley & Heath Drig Co 
Folk Drig Co 
Gart-Woolley Co 
R L Horn & Sons Drig Co 
Sabre Drig Co 
Wolfe Drig Co 
Logan County 
Big Chief Drig Co 
Calvert Drig inc 
Davon Drig Co 
Garr-Woolley Co 


2 gas 
gas-btne 


gas 
gas-gaso 
gas 

gas-btne 


gas 
gas 


gas 
gas 
gas 
gas-btne 
gas-btne 
gas-btne 
gas 
gas-btne 
gas-btne 
ds! 
ds! 
gas 
gas 
gas-btne 
dsl 
gas 
gas 
gas-btne 
gas-gaso 
gas 
gas-gaso 


gas-gaso 
gas-btne 
gas 

gas 
gas-ds! 


dsl 


gas 


gas 
gas 
ds! 
ds! 
gas 
gas-bine 


gas 
ds! 
gas-gaso 
gas-btne 
ds! 
gas gaso 


gas 
gas elec 


ds! 
gas 
gas 
LPG-gas 
ga3-gaso 
gas-btne 


ds! 
ds! 
gas-btne 
gas 
gas-LPG 
gas-btne 


ges 
ds! 

gas-LPG 
gas-btne 


Power 


Pumps 


1875 


1100 


750 


625 


btne 450 
1200 
1200 
1200 
1900 


Model 


Nati 125 1815 


M-CSCO U-20 1200 


800 
1000 


M-CSCO U-15 


Nati 80 
Nat! 100 


Wilson 
Brwstr N-45 


Nati 110 

Nat! 50 
M-CSCO U-15 
Nati 50 

Nat! 100 
Wisn Gnt 
Beth 450 
M-CSCO U-15 
Nati 100 
M-CSCO U-15 
M-CSCO U-15 
Emsco GB-500 
M-CSCO U-15 
Nati 50-A 
Crdwil $-350 
Nat! 75 

Nati 50 
M-CSCO U-15 
M-CSCO U-15 
Wisn Titan 
M-CSCO U-15 


Emsco G-450 
Beth 950 
“Oilwell” 96 
Emsco J-1250 
Nat! 130 


M-CSCO U-10 
Beth S-60 
Nat! T-25 
Nati T-25 


ideco 1000 
Nat! 50 
M-CSCO U-15 
Ideco H-35 
Emsco T-250 
M-CSCO U-15 
M-CSCO U-15 
Nati 50 

Wisn Rdar 
Nati 75 

Nat! 50 
Brwstr N-75 
M-CSCO U-40 


m-CSCO 
Emsco 750 


Beth 700 
Brwstr N4 200 
“Oilwell” 64-B 559 
Nat! T-32 320 
Nati T-12 180 
M-CSCOU.34 195 


Crdwii S 320 
Crdwil RL 200 
Emsco 500-GB 510 
Brwstr N-3 165 
Brwstr N-3 160 
Nati T-20 342 


JS&G Spad “Super” 450 
Ideco H-35 260 
Brwstr N-4 320 
Emsco 300 280 


R-21 


Drwwks 4%” Pipe 


16,000 
16,000 
9,500 


12,000 
12,000 





Contractor's Name 


Nuckolls- Bell Drig Co 

Summit Drig Corp 
Love County 

Arrow Drig Co 

Falcon Seaboard Drig Co 


Nichols Drig Co 
Major County 

Calvert Drig Inc 

Parker Drig Co 

Webster Drig Co 
Marshall County 

Bolin Oil Co & DH Bolin 
McClain County 

Falcon Seaboard Drig Co 


Fleeger Drig Inc 
Goff-Leeper Drig Co 


Helmerich & Payne inc 
Holliman Drig Co 


Nichols Drig Co 


Nuckolls- Bell Drig Co 
Parker Drig Co 


Perkins Bros Drig Co 
Viersen & Cochran 


Chester H Westfall Drig Co 


Mcintosh County 
Reed Drig Co Inc 
Murray County 
Frankfort Oil Co Drig Div 
Noble County 
Chambiess-Rosen Drig Cc 
Summit Drig Corp 
Unit Drig Co 
Oktuskee County 
Doak Drig Co 
Johnson- Bates Drig Cx 
Sabre Drig Co 
Oklahoma County 
Brewster -Bartle Drig Co Inc 
CH &C Drig Co 
Davon Drig Co 
Falcon Seaboard Drig Cx 
Harper-Turner Drig Cc 


Viersen & Cochran 
Okmulgee County 
Smatiwood & Son 
Twinoak Drig Co 
Wade Drig Co In 
Osage County 
Delaware Drig Cc 
Doak Drig Co 
Falcon Seaboard Drig Cc 
Glenn Gillespie & Sons 


John Heard & Co inc 

R L Horn & Sons Drig C 

Al Johnson Drig Co 

Mesker Drig Co 

The Novak Drig Co 

Overby Drig Co Inc 

Reed Drig Co Inc 
Pawnee County 

John Heard & Co inc 

Pete Morris Drig Co 

Reed Drig Co inc 
Payne County 

Curt Brown Drig Co 


Foster Drig Co Inc 
Glenn Gillespie & Sons 


Glendale Drig Co 


R-22 


Rig 
No 


wrNeeWNN Oe Sw Ww 


2 
2 


Type 
Power 
dsi 
ds! 
gas 
gas-btne 


gas-btne 
gas-btne 


gas-btne 
gas 
gas-btne 


gas 


gas-btne 
gas 
ds! 
gas 
gas 
gas 
ds! 
gas 
gas-btne 
gas-btne 
ds! 
gas 
gas 
gas-btne 
gas 
gas 
gas 
gas-gaso 
gas-gaso 


gas-gaso 
gas 


gas-btne 
gas 
ds! 


btne-gas 
gas 
ds! 


gas 


gas 
gas 
gas 


gas-btne 
ds! 
ds! 


ds! 
btne-gas 
gas-btne 
gas 

gas 
gas-LPG 
ds! 

btne 

gas 

gas 
dsi-btne 
gas-gaso 


gas-LPG 
ds!-gas 
gas-gaso 


ds! 
ds! 
ds! 
gas-dsi 
ds! 


gas-gaso-btne 320 


Total HP 
Avail- 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


300 Ideco H-40 
Frnks SAL 5000 


352 
800 


Emsco 1250 
Beth 950 
Beth 650 
Nati 110 


1365 
1155 
1530 


600 
700 
750 


M-CSCO U-15 
Nati 50 
Emsco 500 


Wisn Mogul 190 


Beth 450 900 
Beth 650 
Wisn Rdair 
Brwstr N-75 
Wisn Gat 

Nati 80 
Emsco GB-800 
Wisn Atlas 
Nati 55 

Nati 50-A 
ideco H-525 
Nati 100 

Nati 100 

Beth 650 

Nat! 75-CA 
Nati 75 
Emsco J-1000 
M-CSCO U-15 
M-CSCO U-15 


M-CSCO U-34 


Brwstr N-75 


Crdwil RL 
Emsco 450 
Nat! 50-A 


Nati T-20 
M-CSCO U-34 
M-CSCO U-34 


Emsco 
M-CSCO U-15 
Brwstr N-2 
Beth Twister 
Nati 50 

Nati 50 

Nati T-16 


130 
190 
185 


Failing 1500 
Froks 
Crdwil L 


150 
250 
194 
225 
290 
212 
185 
200 
170 


160 
270 


Crdwil AL 
Nati T-20 
M-CSCO U-34 
M-CSCO U-34 
M-CSCO U-34 
Nati T-12 
Frnks Sr Cipr 
Mayhew 

Joy 300 
Brwstr N-4 
Mayhew 2000 
M-CSCO U-34 


360 
290 
270 
185 
325 
214 
225 
250 
180 


240 
550 
220 


Brwstr N-4 
Wisn Gat 
M-CSCO U-34 


Frnks Comet 
Frnks Comet 
Nati T-16 
Wisn Mogul 
Wisn Mogul 
M-CSCO U-10 


320 
320 
265 
360 
425 


Rated 


able to Depth with 
Drwwks 4%" Pipe 


7,500 
5,000 


14,000 
16,000 
16,000 
18,000 


8,500 
9,000 
8,500 


4,000 





Contractor's Name 


Type 
Power 


Total HP 
Avail- 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 





Harper-Turner Drig Co 

O’Rourke-McGirl Drig Corp 
Pontotoc County 

J G Cantrell Drig Co 


Don Clawson 
Pottawatomie County 
Barrett Petroleum Co 


Kaybert Drig Co 

Reed Drig Co Inc 
Seminole County 

An-Son Drig Co 

Austin-Dunham Inc 

Austin Drig Co 

R L Horn & Sons Drig Co 

Johnson-Bates Drig Co 

Melco Drig Co 


Perkins-Houston Drig Co 
Poteet Wysor & Eckles Inc 
Seran & Howard Drig Co 
Troup & Suttles Inc 
Wade Drig Co Inc 
Stephens County 
Bryant-Hayward Drig Co 
Goldsmith Drig Co 
Holliman Drig Co 


Tom Jack Drig Co 
Nichols Drig Co 


Parker Drig Co 

Perkins Bros Drig Co 

Pierco Drig Co 

Viersen & Cochran 

Dick Wegener Drig Contr 
Texas County 

Garvey Drig Co 

Graham-Michaelis Drig Co 


Moran Bros Inc 

R W Rine Drig C 
Schafer Drig Co 

Ear! F Wakefield 
Tommy Ward Drig Cx 


Webster Drig C 
Wagoner County 

R WIT Drig Cc 
Woods County 

Bryant-Hayward Drig C 

Summit Drig Corp 
Woodward 

Nichols Drig C: 


Crook County 
Miracle & Wooster Drig C 


Berks County 
C S Garber & Sons Inc 


Clearfield County 
Delta Drig Co 
Fairman Drig Co 
S W Jack Drig Co 

Ek County 
Delta Drig Co 

Indiana County 
Delta Drig Co 
Fairman Drig Co 
S W Jack Drig Co 

Lehigh County 
C S Garber & Sons tn 


Sane nwnwunuene 


gas 
gas-btne 


gaso 
gas 
gas-btne 


~~ 


ds! 
gas-gaso 
gas 
gas-gaso 


n= ww 


gas 
gas-btne 
ds! 

dsl 

gas 

btne 
btne 

gas 
gas-btne 
gas 
gas-gaso 
dsl 


ee 


gas 
gas 

gas 

gas 

gas 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-elec 
gas-btne 
gas-LPG 
gas 

gas 


ds! 

ds! 

ds! 

gas 
gas-btne 
gas-gaso 
gas-btne 
gas-btne 
gas 

gas 
gas-btne 


gas-LPG 


gas 
ds! 


gas-bine 
OREGON 


gas 


Emsco G-300 
M-CSCO U-10 


320 
450 


Emsco T-160 
Wisn 
Brwstr N-4 


Wisn Gnt 
Brwstr N-7 
Beth Breeze 
Crdwil D 


Beth Breeze 
M-CSCO U-34 
M-CSCO U-34 
Frnks Comet 
M-CSCO U-34 
Brwstr N-35 
Brwstr N-35 
M-CSCO U-34 
M-CSCO U-34 
Beth 

Wilson 

Crdwil L 


Brwstr N-75 
Nati 50 
M-CSCO U-15 
M-CSCO U-15 
M-CSCO U-15 
Crdwil S-350 
Wisn Gnt 
Wisn Gnt 

Nat! 75-CA 
Wisn Titan 
Nati 34x10 
Beth S-60 
Wisn Mogu! 
Nat! 110 
Whind B-85 


Wisn Roadair 
Beth Twister 
M-CSCO U-15 
Emsco GA-500 
M-CSCO U-15 
Ideco H-35 
Wisn Gnt Rdair 
M-CSCO U-35 
Brwstr N-45 
Brwstr N-35 
M-CSCO U-15 


Crdwil 


Nat! 50 
Emsco 450 


Nat! 50-A 


850 Onlwell 


PENNSYLVANIA 


gas-gasc 
gas-gaso 
ds! 


ds! 
gas-btne 
gas 


ds! 
gas-bine 
gas-btne 


gas 


ds! 
ds! 


Reich 


Emsco G-500 
Beth M-58 
M-CSCO U-15 


Emsco GC-500 
M-CSCO U-15 
Wisn Gnt 

M-CSCO U-15 


Ingersoll 
Ingersoll 4 


Rated 


able to Depth with 
Drwwks 4%” Pipe 


6,000 
6,000 


4,000 
2,000 


10,000 
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“How Two Wells in Iberville Parish 
Converted Us to the Dorrco D-Sander" 


“You don’t often get to drill two wells 
side-by-side and 100 feet apart- 
with the same rig, pusher and crew 
Yet that is just what happened in this 
instance. We found that the Dorrco 
D-Sander saved us 2'2 days and two 
bits. In addition, many other savings 

were realized 

“Here’s what happened 

“On the first hole, the Size 4 
D-Sander was not used until 8916 feet 
Trouble had already started so the hole 
was lost. The rig was then skidded 100 
feet and a second well was spudded 
The D-Sander was used on this well 
from the surface to 8860 feet 


Results?—The well was completed 
successfully without trouble. In 
tion, we saved 22 days drilling time, 
two bits, and a substantial number of 
fluid end parts.” 

This contractor—The George W 
Graham Drilling Company 
impressed that they ordered a Size 6 
D-Sander for another rig 

Results such as this dramatize the 
high efficiency of every Dorrco 
D-Sander. You can expect virtually 
complete sand removal and reliable 
operation whenever you use one 

Dorrco D-Sanders are made in three 
basic sizes—two, four, and six. They 


addi 


—Was SO 


A 


Tool Pusher, Alvin (Red) Knowles, for George W. Graham Drilling Company, drilled the wells described here 


are also made in two basic types—the 

Regular” D-Sander removes all par 
ticles than 60 microns while the 
Flour Sand” units remove anything 
above 30 microns in size. Regardless 
you drill, there is a Dorrco 
especially for Write 
information! 


SWACO 


less 


of where 
D-Sander 
for full 


you 


SALT WATER CONTROL Inc. 


A Sid Richardson Development Company 


1211 Ft. Worth National Bank 
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ED 2-4434—F1 


R-23 


Phone Worth, Texas 


{ 


; 
: 





Total HP 
All Main Drawworks 
Mud Make and 


Total HP 
Avail- Rated 
able to Depth with 


Total HP 
Avail- Rated 
able to Depth with 


Total HP 
All Main Drawworks 
Mud Make and Rig 


Type Type 


Power 


No. Contractor's Name 


Contractor's Name 





Montgomery County 
C S Garber & Sons inc 


Somerset County 
Delta Drig Co 
Westmoreland County 
Delta Drig Co 

Fairman Drig Co 


Branyan Drig Co 


County 
Signal Drig & Expl inc 


Anderson County 
Robert M Bass Drig Contr 
B G Byars Power Drig Co 
Caico Drig Co 
M J Delaney Co 
Halbert Drig Co 
Maxwell Herring Drig Corp 
W B Hinton 
Dale Mount Drig inc 
Trant Drig Co 

Andrews County 
Arrow Drig Co 
Bayer-Hunefelt Drig Co 
Forest Blackstock Inc 


Brantly Drig Co Inc 
Cactus Drig Corp of Tex 
M J Delaney Co 

Denver Drig Corp 
Empire Drig Co 

Lioyd R French Co 


Fryer & Hanson Drig Co 
Great Western Drig Co 


O E Hall Drig Co 
Helmerich & Payne Inc 


Hewgley Drig Co 

Hissom Drig Co 
Johnson-Gadbois Drig Co 
Carl B King Drig of Tex 
La Mance Drig Co 

Liano Drig Co 

Lowe Drig Co 

Milhoan Drig Co 

Parker Drig Co 


Sharp Drig Co 


A W Thompson Inc 
Tri-Service Drig Co 
Warton Drig Co 

Western Drig Co inc 


Western Serv Drig Co inc 

Carl J Westlund Inc 
Aransas County 

Camden Drig Co 

C G Glasscock Drig Co 


Archer County 
Harvey Drig Co 


County 
Drig & Expl Co of Del inc 
Atascosa County 
Allen & Morris 
Bay City Drig Co Inc 
Buzzini Drig Co 


Pegg Bros Drig Co 


Pumps 


gas-gaso 
ds! 
ds! 


gas-btne 


ds! 
gas-bine 


624 


560 
500 


SOUTH DAKOTA 


1 dsl 
gas-btne 
TEXAS 


gas-LPG 
gas-btne 
ds! 
gas-btne 
gas-btne 
gas 

ds! 

stm 

ds! 


= 


nn 
om 


dsl 
gas-btne 
gas 

gas 

gas 
gas-btne 
gas-btne 
gas 

ds! 
gas-btne 
gas-btne 
gas-btne 
gas-gaso 
gas-gaso 
gas 

gas 

gas 
gas-btne 
gas 

gas 
gas-gaso 
btne 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

ds! 

ds! 


2 
1 
4 
5 
9 
27 
1 
9 
3 
4 
Q 


n= 
~~ 


w 
ow 


Bge 2 
3 
10 


25 gas 


dsl 

gas-btne 
gas-btne 
gas-btne 
gas-btne 


600 


800 


Ingersoll 
Ingersoll 


Nat! 50-A 


M-CSCO U-15 
“Oilwell” 66 


Frnks 6000 


M-CSCO U-40 


Wisn Giant 
Emsco GA-500 
Beth S-45-E 
Beth 450 
Wisn Torcair 
Wisn Mogul 
M-CSCO 
Emsco 
M-CSCO U-15 


Emsco 1000 
Brwstr N-45 
Emsco GE-350 
Emsco GB-350 
Emsco 250 
Brwstr N-75 
Beth 450 
Crdwil EC 
Wisn Giant 
Nat! 50 

Nati 75 
“Oilwell” 76 


32 
135 
135 


450 


560 
600 


550 
450 
570 
250 


850 
370 
550 
600 
900 
1200 


M-CSCO U-914B 1260 
M-CSCO U-914A 1125 


M-CSCO U-15 
“Oilwell” 96 
Nati 110 
Emsco GB-500 
Emsco 500 
Nati T-20 
Nat! 100 
“Oilwell” 64 
“Oilwell” 96 
M-CSCO U-15 
Beth 450 

Nati 100 

Nati 50 

Nat! 100 

Nati 100 

Nati 125 
Beth MC-950 
Beth M-810 
Beth MC-950 
Beth Tornado 
Beth 450 
“Oilwell” 76 
Nat! 100 
Emsco 500 
Emsco 500 
Nat! 50 

Nati 50 


Nati T-32 
Emsco J-1250 
Nati 50 


Wisn Mogul 


Frnks 137/33 DTDX 400 


Nati 75 
“Oilwell” 52-T 
Wisn Atlas 
Wisn Titan 


700 
1300 
1500 

650 

600 


1000 


400 


900 
430 
1210 
1210 
110 


Model Drwwks 4%” Pipe 


2,000 
130 
400 


7,000 


7,000 
9,000 


6,000 


10,000 


11,000 
10,000 


8,000 
8,000 
5,000 
8,500 


7,500 
17,000 
9,000 


5,000 


5,000 


10,000 /5” 
7,000 
13,000 
13,000 
3,000/3%” 








Baylor County 
A D McDuffie 
Bee County 
Allen & Morris 
Buzzini Drig Co 
Field Drig Co 
Fitzpatrick Drig Co 
C G Glasscock Drig Co 
Rhodes & Hicks Drig Corp 
Viking Drig Co 
Bexar County 
Walters Drig Co Inc 
Borden County 
Choya Drig Co 
Clark Dale Drig Co Inc 
Empire Drig Co 
Frank Frawley Drig Co 
John Grappe Drig Co 
O E Hall Drig Co 
Johnn Drig Co 
Kerr-McGee Oil Ind Inc 
Layton & Newell Drig Co 


Chas E Long Jr inc 
Rheay & Reynolds Drig Co 


Triad Drig Co 

Urice Drig Co 
Brazoria County 

C J Foster Drig Co inc 


Mac Drig Co 


Penrod Drig Co 
Brazos County 

Maxwell Herring Drig Corp 
Brooks County 

Frio Drig Inc 

Stice Drig Co 
Brown County 

Irish Drig Co Inc 

Joe W Miller 
Calhoun County 

Allen & Morris 

Dan L Clark Drig Co 

Falco Drig Co 

Neal Drig Co 
Caltahan County 

Low Drig Co 


Rhodes Drig Co 

Woodson Prod Co 
Cameron County 

Turnbull & Zoch Drig Co 
Carson County 

Latexo Drig Co inc 

Schafer Drig Co 
Cass County 

Glenn Drig Co 
Chambers County 

Bass Drig Co 

Brewster-Bartie Drig Co inc 


Clegg & Hunt 
Continentai Drig Co 
Continental Marine Exp! Co 
Meredith & Co 
Howard Parker Co 
Carnes W Weaver Drig Co 
Cherokee County 
LeCuno Oil Corp 
Trant Drig Co 
Travis Ward Drig Co 
Clay County 
Clyde Gibson Drig Co 
Jack Grace Drig Co 
H O Grace Drig Co 
Lin-Mour Drig Co 
W B Omohundro 


_ 


Vor Onn OC & ww 


wWFwNnNwnwoanwaen w= 


Power Pumps 


gas-btne 
ds! 
ds! 
gas 
gas-btne 
gas-gaso 


gas 


gas 
gas 
gas 
gas 
gas-btne 
gas 
gas 
gas 
gas-btne 
gas-btne 
ds! 
gas 
gas 
gas-btne 
gas-btne 


gas-LPG 
stm 
gas-LPG 


1920 
1110 
775 
800 
370 
730 


150 


750 


500 


1000 
320 
500 
800 
450 
500 
250 
400 
350 
650 
700 


gas-gaso-btne 275 


stm 
gas-btne 


gas 


ds! 
btne-gas 


btne 
btne 


pwr 
gas-btne 
gas 
gas 


btne 
btne 
gas 
gas 


gas-btne 


gas-btne 
gas-gaso 


ds! 


500 


300 


400 
496 


280 
165 


1100 
1025 
750 
750 


300 
600 


1125 


370 
200 


280 


gas-gaso-btne 225 


dsl 

gas 

ds! 

stm 

ds! 
gas-btne 


1200 
1480 


gas-gaso-btne 


gas-btne 
gas-btne 


gas-LPG 
dsl 
dsl 


gas 
gas-btne 
btne 
gas 

btne 


400 
465 


1050 


1550 


600 


Big Four 145 
Emsco H-46M 

Wisn Gnt 

Emsco 500 

Brwstr N-7 
M-CSCO U-15 
Frnks 137 

M-CSCO U-10 


Mayhew 1000 


Emsco GB-500 
“Oilwell” 66 
Brwstr N-7 
M-CSCO U-40 
L C Moore 
M-CSCO U-15 
Brwstr N-75 
Nati 75 

Nati 75 

Nati 75 
Emsco GA-500 
M-CSCO U-15 
Nat! 50 

Beth 450 
Emsco GB-500 


Brwstr N-75 
Emsco EB-54-4 
Prtble CT-5 
Beth S-45 
Nati 23-9-FED 


Wisn Mogul 


M-CSCO U-15 
M-CSCO U-15 


Wichtex R-3 
Wisn Spr 


“Oilwell” 76 
Brwstr N-7 

Brwstr N-45 
Emsco G-500 


Wilson 
Wilson 

Wisn Giant 
M-CSCO U-15 


Wisn Titan 


M-CSCO U-34 
M-CSCO U-34 


M-CSCO U-15 


M-CSCO U-34 
“Oilwell” 96 
“Oilwell” 76 
“Oilwell” 76 
Emsco H-54 
Emsco GB-800 
Wisn Titan 
Emsco G-500 
Crdwii D 
M-CSCO U-34 


Wisn Titan 
Ideco 
Wisn Titan 


1050 


1100 


700 
350 


Wisn Gnt Rdair 
Wisn Giant 
Wisn Mogul 400 
Wisn Atlas 


Model Drwwks 4%” Pipe 


2,500 


11,000/5” 
13,000 
10,000 

8,500 
9,000 
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Contractor's Name 
Cochran County 
Hissom Drig Co 


Sojourner Drig Corp 
Western Drig Co Inc 


Coke County 

Empire Drig Co 

Roy Guffey Drig Co 
Coleman County 

Burger Drig Co 

Maxwell Drig Co 

Haynes B Ownby Drig Co 
Collin County 

Luke Grace Drig Co 

Travis Ward Drig Co 
Colorado County 

Appell Petroleum Corp 

Bilbo- Redding Drig Co Inc 

Columbia Drig Co 

Holmes Drig Co 
Comanche County 

Walters Drig Co Inc 
Cooke County 

Brown & Martin Drig Co 


Roy Guffey Drig Co 
Gene McCutchin 
E W Moran Drig Co 


Russell & Russell Drig & Prod Co 1 


Trachta Drig Co 

Crane 
Bickerstaff & Tibbets Drig Co 
Forest Blackstock Inc 
Brantly Drig Co inc 


Choya Drig Co Inc 
Dixilyn Drig Corp 
Frontier Drig & Prod Co 
Gardner Bros Drig Co Inc 


Guadalupe Drig Co 
Helmerich & Payne Inc 
Hewgley Drig Co 

Johnn Drig Co 
Laughlin-Porter Drig Co Inc 


Layton & Newell Drig Co 
Lee Drig Co 


McDaniel & Beecher! Drig Co 
Parker Drig Co 

Pico Drig Co 

Rowan Drig Co Inc 

B B Smith Inc 


Tibbits Drig Co 

Triad Drig Co 
Crockett County 

Clark Dale Drig Co inc 

Texita Oil Co 


Crosby County 
Smith & Breyer 
Culberson County 
Bickerstaff & Tibbets Drig Co 
McQueen & Stout Drig Co 
Pico Drig Co 
Dallam County 
Latexo Drig Co Inc 
Dawson County 
B BM Drig Co 
Cactus Drig Corp of Tex 
Coroco Drig Co 
Frank Frawley Drig Co 
Keating Drig Co 
Milhoan Drig Co 
Dale Mount Drig inc 


THE PETROLEUM 


3 


Type 
Power 


Total HP 
All Main Drawworks 


Mud 
Pumps 


Total HP 
Avail- 
Make and 


Rated 


able to Depth with 


Model Drwwks 4%” Pipe 





gas 
btne 
ds! 

btne 


gas 
gas-btne 


gas 
btne-gas 
gas-btne 


dsl-gas 
gas-LPG 


gas-gaso 
stm 
gas 
stm 


gas 


btne 
btne 
gas-btne 
gas 

ds! 


450 
218 
600 
440 


500 
520 


325 
220 


220 


230 
150 
430 
275 
285 


gas-gaso-btne 275 


ds! 


gas 

gas 

gas 

gas 
gas-btne 
gas 
gas-LPG 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas 

dsl 

gas 

gas 

gas 
gas-btne 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas 
gas-btne 
gas-btne 
gas 

gas 

gas 

gas 
gas-btne 


gas 
dsl 
ds! 


gas 


ds! 
LPG 
gas-btne 


gas-bine 


gas-btne 
gas-btne 
gas-gaso 
gas 
gas-gaso 
gas 
gas 
gas 


350 
250 


675 
650 
365 
975 
700 
950 
700 
500 
750 


700 


Beth S-60 450 
M-CSCO U-15 
Crdwil 0 


Crdwil L 


325 
145 


975 
520 


Brwstr N-75 
M-CSCO U-15 


185 
220 


Wisn Mogul 
Brwstr N-4 
M-CSCO U-900 


Wisn SE Gnt 300 
Wisn Spr Titan 1400 


Brwstr N-4 225 
Emsco UBLS 54 1000+ 
Nati 75 
Emsco ECA 1000+ 


Mayhew 1000 220 
Wisn Giant 215 
Wilson 105 
M-CSCO U-34 260 
Wisn Giant 275 
Wisn Giant 650 
Wisn Giant 180 
Wisn Mogul Trcair 350 
Wilson 185 


M-CSCO U-15 
Emsco 500 
Emsco 590 
Emsco 800 
Emsco GB-350 
Nat! 80 

Nati 50 

Nati 75 

Nat! 100 

Natl T-25 
Ideco M 1000 
Nati 100 
Emsco J-750 
Brwstr N-4 
Ideco 1350 
Wisn Torcair 
M-CSCO U-15 
Nat! 50 

Nati 50 

Beth S-55 
“Oilwell” 66 
Nati 75 
M-CSCO U-15 
Nati 50 
Brwstr N-4 
M-CSCO U-15 
Beth S-45 
Wisn Gnt 

Nati 50 


675 
650 
500 
1000 
660 
950 
700 
700 
1050 
350 


1000 


300 


Nati 50 
Emsco GA-250 
Emsco GA-250 


Froks 

Frnks SAL-5000 320 
Crdwil RL 185 
Wisn Mogul 325 
Beth S-55 Twstr 370 
800 


700 
500 


Emsco J-750 

Beth M-58 

“Oilwell” 66 

Nati 100 
650 

“Oilwell” 76 

Emsco 

Emsco 
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6,500 
7,500 
9,000 
4,000 


11,000 
7,500 


4,000 
5,500/3% ° 
9,500 


6,500 


5.500 
12,500 
11,500 
15,000 


600/2%" 


5,500 
1,500 
5,500 
6,500 
7,500 
4,500 
5,000 
3,000 


9,000 
9,000 
9,000 





Contractor's Name 


Deaf Smith County 
Edgar Davis Drig Co 
Jack Grace Drig Co 
La Mance Drig Co 

De Witt County 
Allen & Morris 
Dan L Clark Drig Co 
Harkins & Co 


Sutton Drig Co 


Donley County 
Edgar Davis Drig Co 
Duval County 
Flournoy Drig Co 
General Well Drig Inc 
Gilmour Drig Co 
Eastiand County 
Irish Drig Co Inc 
Ector County 
Bickerstaff & Tibbets Drig Co 
Big West Drig Co 
Brantly Drig Co Inc 


Cactus Drig Corp of Tex 


Caico Drig Co 
Choya Drig Co inc 
Coroco Drig Co 


M J Delaney Co 


Donnell Drig Co 


Eastiand Drig Co 


Empire Drig Co 
Lioyd R French Co 


Gardner Bros Drig Co Inc 


Highland Drig Co 

Carl B King Drig Co of Tex 
King-Phillips Inc 

La Mance Drig Co 

Lee Drig Co 


Liano Drig Co 

Lowe Drig Co 

McQueen & Stout Drig Co 
Milestone Drig Co 

Parker Drig Co 


Robinson Bros Drig Co 
Rowan Drig Co Inc 
Ray Smith Drig Co 


ce 


one wwan en = 


ss 


VN wn ene DBSwoow 


3 
12 


100 


32 
58 

3 
16 


Nancy Ann tl 
Sophie Jean 


A W Thompson inc 

C D Turner Drig Co 

Warton Drig Co 
Fayette County 

Hamman Oil & Ref Co 
Fisher County 

Drillers Inc 

General Geophysical Co 

Paine Drig Co 

A B See Drig Co 

West Central Drig Co 
Foard County 

E W Moran Drig Co 


l 
l 
2 


Type 
Power 


gas-bine 
gas-btne 
btne 


gas 
gas-btne 
gas-gaso 
gas-gaso 
gas-gaso 


ds! 
ds! 
ds! 


gas-bine 


gas bine 
btne 
gas 


btne 


gas 
gas-btne 
gas 

gas 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-gaso 
gas-gaso 
stm 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
btne 

gas 

gas 

gas 

gas 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas 
gas-gaso 
gaS-gaso 
btne 
gas-gaso 
gas-gaso 
gas 

gas 

LPG 

ds! 

gas 

gas 

gas 
gas-btne 


gas-LPG 
gas-LPG 
gas 
ds! 
gas 


ds! 


Total HP 
All Main Drawworks 

Mud 
Pumps 


650 
1020 
1050 


400 
1000 


850 
700 


450 
400 
225 


500 


Total HP 
Avail Rated 


Make and ableto Depth with 


Model Drwwks 4%” Pipe 


6/5 
1200 


Wisn Giant 
Wisn Titan 
Wisn Titan 


Nati 50 
Emsco GC-500 
M-CSCO U-15 
M-CSCO U-15 
Wisn Giant 


Brwstr N-4 
Alamo 


M-CSCO U-15 
Ideco HD-35 
M-CSCO U-15 
Wisn Mogul 


M-CSCO U-15 
Wisn Titan 
Beth S-55 

Nati 50 

Brwstr N-4 
M-CSCO U-15 
Emsco GB-250T 
Beth MC-650 
Beth 650 

Wisn Spr Titan 
Nati T-38 
Beth 1013 
M-CSCO U-15 
Beth MC-450 
Beth MC-950 
Beth M58 
Beth S-45-E 


Wisn Titan 
Nati 50 
M-CSCO U-15 
Nati 75 

Nati 50 

Nat! 100 
“Oilwell” 96 
Nati 125 
Nati 50 

Nati 50 

Nati 100 
Nati 50 
M-CSCO U-15 
Nati 100 
“Oilwell” 76 
Nati 75 

Nati 100 
Crdwil RL 
Ideco H-525 
Nati 50 

Nat! 100 
Brwstr N-55 
Nati 50 


ideco H-25 
Nati 50 
Emsco A-1500 
Brwstr N-4 
Nati 50 


Brwstr N-4 


600 

- 500 
Wisn Giant 450 

Wisn Mogul Torcair 250 
Wisn Giant 250 


M-CSCO U-15 


Wisn Giant 650 


R-25 





Total HP 
Avail 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%" Pipe 


Rated 


able to Depth with 
Drwwks 4%” Pipe 


Rig 
Contractor's Name No. 


Type 
Power 


Type 
Power 


hig 
Contractor's Name No 


gas-btne 
gas-LPG 


7,000 
8,000 


Ideco H-40D 500 
“Oilwell” 64-A 366 


Edwards & Bissett inc 600 


C Jj Foster Drig Co Inc 


Fort Bend County 


Columbia Drig Co dsi 400 M™-CSCO U-15 8,500 


C J Foster Drig Co Inc 
Texdrill Corp 
Franklin County 
Maxwell Herring Drig Corp 
Freestone County 
Ace Drig Co 
Bay City Drig Co inc 
B G Byars Power Drig Co 
M J Delaney Co 
Gibson Drig Co 
Frie County 
Pegg Bros Drig Co 
Gaines County 
Arrow Drig Co 
BB M Drig Co 
Blount Drig Corp 
M J Delaney Co 
Great Western Drig Co 
Johan Drig Co 
Keating Drig Co 
Kerr-McGee Oil Ind Inc 
Chas E Long Jr Inc 
Lowe Drig Co 
Marcum Drig Co 
Moran Oil Frod & Drig Corp 
Dale Mount Drig Inc 
Robinson Bros Drig Co 
Texas R FO Inc 
Triad Drig Co 
Galveston Ccunty 
Bilbo-Redding Drig Co Inc 


C G Giasscock Drig Co 

Grey Wolf Drig Co 

Howard Parker Co 

Penrod Drig Co 

The Power Rig Drig Co 
Garza County 

Hewgley Drig Co 


Pico Drig Co 
St John Drig Co 
Smith & Breyer 


Texas R F O Inc 

Western Drig Co Inc 
Glasscock County 

Ormand Bros Drig Co 
Goliad County 

Boyd & Durst Drig Contr 

Harkins & Co 
Gonzales County 

Sutton Drig Co 
Grayson County 

Jack Grace Drig Co 

Tibbits Drig Co 
Gregg County 

Delta Drig Co 

United Drig Co (Texas) 
Hansford County 

Arrow Dilg Co 

Baker & Taylor Drig Co 


Cree Drig Co inc 


Drig & Expl Co of Del Inc 
Foree Drig Co 
Rowan Drig Co Inc 
Rip C Underwood 
Wagner & Wyant Drig Co Inc 
Webster Drig Co 
Hardin County 
Bass Drig Co 
Owen Drig Co 
Carnes W Weaver Drig Co 
Harris County 
Bay City Drig Co inc 


4 


Bge 7 
Continental Marine Expi Co Bge 12 


owwn— — = = 


~ 


a) 
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Coastal Marine Drig & Constr Co 2 


Comet Drig Co 
Continental Marine Exp! Co 


R-26 


gas-LPG 
gas-btne 226 


gas 600 
gas 750 
gas-btne 560 
dsl 400 
gas-btne 
gas-btne 


gas-btne 


gas 
gas-btne 
gas-btne 
gas-btne 
ds! 
gas 
gas-gaso 
ds! 
dsl 
gas 
gas-btne 
gas 
gas 
gas 
gas 
gas-btne 


800 
400 


ds! 550 
ds! 2000 
ds! 1200 
gas-btne 585 
gas-btne 600 
stm 

ds! 1200 


gas-btne 
gas-btne 

ds! 368 
gas 400 
gaso 

btne-ds! 355 
dsi-gas 250 
ds! 600 
gas 550 
gas-btne 0 
ds! 600 


ds! 121 


625 
350 


gas-btne 
gas 


750 
225 


stm 
gas-btne 


gas 560 
ds! 800 
gas-btne 750 
gas-btne 750 
gas-btne 350 
gas-btne 350 
gas-gaso 1200 
gas-btne 300 
gas-btne 1020 
gas-LPG 660 
ds! 500 
gas-btne 750 
gas-gaso-btne 675 
ds! 1040 
gas-btne 700 


gas-btne 4l 
ds!-btne 925 
stm 900 
gas-btne 2120 


Frnks H-37 
Brwstr N-4 


Wisn Gat Rdair 


Nat! 50-A 
“Oilwell” 66 
Emsco G-300 
Wisn Gat Rdr 
Wisn Mogul 


Brwstr 


Emsco 1250 
Emsco GA-500 
M-CSCO U-15 
Emsco J-1250 
M-CSCO U-15 
Wisn Atlas 


450 
675 
1200 
760 
900 
650 
Frnks LTX-5000 300 
Emsco GA-500 520 
Natl 75 750 
Brwstr N-95 1525 
M-CSCOU-15 800 
Emsco 1200 
Brwstr N-75 800 
M-CSCOU-15 675 
M-CSCOU-34 400 


Oilwell’ 64-B 
Wisn Titan 66 
Natl 75 
Emsco GB-500 
Crdwil D 


Emsco GB-800 


Emsco GA-500 
Emsco GA-500 
Brwstr N-4 
Wisn Gnt Rd 
Cooper 
Spencer 
Emsco GA-250 


Wisn Giant 


Wisn Giant 
M-CSCO U-15 


Alamo 


Wisn Atlas 
Wisn Giant 


Emsco UB-54 
Beth S-45-E 


Emsco 500 
M-CSCO U-15 
Emsco G-500 
Emsco G-500 
Emsco GA-500 
M-CSCO U-15 
Emsco GB-800 
M-CSCO U-15 
Beth 450 
M-CSCO U-15 
M-CSCO U-15 
Wisn Atlas 


M-CSCO U-15 
Nati 50 
“Oilwell” 


Brwstr N-45 
Ideco 800 
ideco Jr Gnt 
Wisn Titan 


6,000 
6,500/4” 


8,000 


7,500 
10,800 
5,500 
7,000 
4,500 


4,500/3%" 


14,000 
7,000/3%" 
8,000 
15,000 
7,500 
10,000 
8,500 
5,000 
10,000/3%” 
10,000 
14,000 
8,500 
12,000 
10,000 
8,500 
6,500 


7,500 
22,800 
12,000 

9,500 

8,000 
15,000 


Long Engineering Corp 


Mac Drig Co 

Miller Bros & Bowling 

Haynes B Ownby Drig Co 

Pico Drig Co 

Taylor Exp! Co Inc 

W P Taylor Drig Co 

Texdrill Corp 

W LB Drig Co 
Harrison County 

Barnwell Drig Co Inc 

Jackson Oil Co 

LeCuno Oil Corp 


Penrod Drig Co 

Tex-Mex Drig Co 
Hemphill County 

Rowan Drig Co Inc 
Henderson County 

Delta Drig Co 
Hidalgo County 

Falco Drig Co 

Fitzpatrick Drig Co 


General Well Drig Inc 


Gilmour Drig Co 
Holmes Drig Co 

J & C Drig Co 

Hugh Kirkpatrick Inc 


Viking Drig Co 
John W Voss Drig Co Inc 


Well Drillers inc 
Hockley County 
Drig & Expl Co of Dei inc 
Great Western Drig Co 


A W Thompson Inc 
Hopkins County 
W B Hinton 
Houston County 
Ace Drig Co 
Howard County 
Bolin Oil Co & D H Bolin 
Brantly Drig Co Inc 


Frontier Drig & Prod Co 

J E Jones Drig Co 

Rowan Drig Co Inc 

C D Turner Drig Co 
Hutchinson County 

Cree Drig Co Inc 


J R McGill 

Schafer Drig Co 
Irion County 

Tom Bomar Well Serv 
Jack County 

B M Hester 

Karper & Glass 


Ward Drig Co 
Jackson County 

Al Buchanan Drig Co 

Davis & Bates Inc 

Gilmour Drig Co 

Henderson Drig Corp 


H H Howell Drig Co 
Jasper County 
Harry T Bryant Drig Co Ltd 
Timberland Exp! Co 
Jefferson County 
Clegg & Hunt 
Henderson Drig Corp 
Holmes Drig Co 


K-NRNUWONNnNanre— wo? 


ww 
at 


—- NF NNR eS OWNS Ne 


stm 1200+ 
gas-btne 
stm 
gas-btne 
gas-btne 
gas-btne 
gaso 
gas 
gas-btne 292 
gas-gaso-btne 350 


500 
800 


756 


dsi 800 
ds! 330 
gas-LPG 705 
ds! 250 
ds! 
stm 


gas-btne 840 


gas-btne 530 


600 
800+ 


gas 
stm 
gas 950 

btne 250 

ds! 500 

gas 800 

gas-gaso 

ds! 800 

gas 696 

gas 1080 

ds! 475 

pwr 625 

pwr 500 

gas-gaso-btne 1140 


gas-elec 1100 
ds! 495 
gas-gaso 700 
gas 650 


ds! 
gas 


gas 
gas 

gas 

ds! 

gas 
gas-btne 
btne 


gas-btne 
gas-btne 
gas-gaso 
gas-gaso 


gas-btne 


btne 
gas 
ds! 
gas 
btne 


gas-gaso 
ds! 
gas 
gas-btne 
gas-btne 
ds! 


gas-btne 
gas-btne 


btne-gas 
gas-btne 
gas-gaso 


Nati 130 1200+ 
Emsco J-1000 1260 
Natl 34-26 5000 
Emsco G-450 

Wisn 700 
Beth M-58 925 
Mayhew ik) 
Natl 900 
M-CSCOU-15 560 
Brwstr N-35 196 


M-CSCO U-34 
Crdwil O 

Wisn Gat Rdr 

Wisn Mogul 42 


_ 500 


Nati 75 
M-CSCO U-15 
Wisn Gnt 


Ideco 
M-CSCO U-40 


1000+ 
900 


300 
Nat! 50 600 
Nat! 110 
Wisn 54 
Tiw5 
Natl 55-A 
Nat! 50-A 
Brwstr N-75 
Brwstr N-7 
Nati 75 


800 


600 
500 
852 
750 
870 


Nati 34-10 
M-CSCO U-40 
M-CSCO U-40 
Beth 450 


1000 
1200 
1200 
1050 


M-CSCOU-15 350 


Emsco G-500 500 
Beth S-50 

Brwstr N-75 

Beth 450 

Nati T-16 

“Oilwell” 66 

Nati 75 

Wisn Mogul 


M-CSCO U-10 
Wisn Gnt 
Emsco 

Ideco H-35 


Crdwil AL-63 


Nati T-20 
Beth C-50 
Beth S-55 
Wilson 

Wisn Gnt 


Ideco 10,000 
Brwstr N-4 
Wisn Gat 
Nati 75 

Nati B80 
Frnks 5900 


Tiw5 
M-CSCO U-15 


Nat! 50-A 
Nat! 55 
Beth ML-450 


800 
1000 


15,000 
12,000 
10,000 
8,500 
7,000 


1,000 


9,500 
3,500 


7,000 
6,500 


6,500 
9,000 
9,000 
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perforaciones delta, c.a. drilling tender “delta IV" bound for maracaibo 


DELTA HAS RIGS OF ALL SIZES FOR ALL DEPTHS 
AND CONDITIONS. . .DOMESTIC AND FOREIGN 


.. plus skilled personnel and 27 years of know-how 


Built on a foundation of integrity, Delta Drilling Company and its subsidiaries 
have the year-after-year experience and modern equipment that can save you 
time and money. 

On land or offshore..in the United States or in foreign countries.. you can 
deal with Delta with complete confidence. Equipment and trained personnel 
are on the spot. 

More, Delta’s financial structure permits flexibility in its contracts. . including 
participating interests and foreign currencies. 


TYLER, TEXAS 
DISTRICT OFFICES 
HOUSTON + LAKE CHARLES + DALLAS + ODESSA + DENVER + PITTSBURGH 
SUBSIDIARIES 
DELTA MARINE ORILLING CO. DELTA OVERSEAS DRILLING CO. PERFORACIONES DELTA, C.A 
NEW ORLEANS, LOUISIANA ROME, ITALY CARACAS, VENEZUELA 
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Total HP Total HP Total HP Total HP 
All Main Drawworks Avail- Rated All Main Drawwroks Avail- Rated 
Rg Type Mud Makeand ableto Depth with Rig Type Mud Makeand abieto Depth with 
Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe Contractor's Name No. Power Pumps Model ODrwwks 4%” Pipe 
Kilroy Drig Co 3 gas 1000 «Brwstr N-75 1000 12,000 Anderson Drig Co 1 bine 225 + Wisn Mogul ; 4,000 
Meredith & Co 3 gas-gaso-btne “Oilwell” 96 1150 13,000 Meredith Drig Co 1 bine 225 + Wisn Super 145 3,500 
4 gas-gaso-btne Brwstr N-75 850 11,500 E W Moran Drig Co 1 gas 500 M-CSCOU-15 560 7,500 
Harold Shappell Drig Co 1 btne 245 Wichtex 145 2,800 
dim Hogg County ; ; 
Flournoy Drig Co 4 gas-btne 175 Franks 185 3,500 Tibbits Drig Co 4 gas 350 Wisn Gnt 525 7,500 
Weil Drillers Inc 2 gas-gaso-btne 1821 Ideco 7-11 Spr 1446 14,000 | ‘LaSalle County 
General Well Drig inc 3 bine 450 - 200 5,500/3%" 
dim Wells County sr a sn lilies \- dion pon MIM Drig Corp 1 dst 500 Frnks SA-4500 300 5,000 
Harkins & Co - Sutton Drig Co 3 dsl 300 BrwstrN-4 350 6,500 
Rhodes & Hicks Drig Corp 2 btne 370 = Natl T-32 370 6,500 
! 260 Beth 300 5,000 Lavaca County 
Veuite O8 Co lies Harry T Bryant DrigColtd 2 gas-btne 700 — 600 8,000 
Jones County Edwards & Bissett Inc 3 gas-btne 1100 = Brwstr N-75 800 10,500 
Hack Drig Co 2 btne Crdwil S 161 4,500 Holmes Drig Co 6 gas-gaso — Beth MC-450 700 10,000 
4 btne 161 2,500 W P Taylor Drig Co 3 gas Natl 900 11,000 
Johnson-Gadbois Drig Co 1 gas 440 Wisn Gat 440 8,000 Leon County 
Sojourner Drig Corp 2 ds! 320 M-CSCO U-15 5,000 M J Delaney Co 24 gas-btne 500 Beth M-58 600 9,500 
3 ds! 550 M-CSCO U-15 7,500 } 
4 btne 225 M-CSCOU-34— - 4,500 ee Co 1 gas-gaso-btne 675 M-CSCO U-15 10,000 
Mayhew 5000 270 5,500 /4” — ; ‘ = ' 
Woodson Prod Co 4 ds! = Se Edwards & Bissett Inc 1 gas-btne 800 Wisn Gnt Rdair 800 8,500 
Karnes County Houston Oil Well Serv Co 2 dsl —  Wisn Titan 1000 10,000 
Bilbo-Redding Drig Co Inc 4 gas-LPG = 1050 “Oilwell” 96 — 12,000 5 stm 1000+ Nati 1000+ 12,000 
8 ges-LPG = 1600 Natl 110 - 13,500 | Howard Parker Co 2 gas-btne 500 Crdwil D 750 9,500 
Kirkwood & Morgan Inc 8 dsl 550 rusts N-4 = 550 7,000 5 gas-bine 600 M-CSCOU-I5 900 10,500 
Kenedy County Carnes W Weaver Drig Co 6 gas-btne 540 3=—s- Brwstr N-7 8,500 
Fitzpatrick Orig Co 4 gas 1050 Beth Tornado 1000 13,000 Limestone County 
C G Glasscock Drig Co 4 dsl 1700 Nati 125 - 16,000 Walters Drig Co Inc 9 gaso 130 Mayhew 1000 130 800/2%" 
Kent 14 gas — Mayhew 1000 150 400/2%" 
Empire Drig Co 5 gas 325 M-CSCOU-15 550 8,000 Lipscomb County 
West Central Drig Co 5 gaso-btne 325 M-CSCOU-15 600 7,500 Cree Drig Co Inc 1 gas-btne 500 M-CSCOU-I5 750 8.500 
x , 5 gas-btne 825 M-CSCOU-40 975 14,000 
Bilbo-Redding Orig Co inc Bgeé dsl 1050 «= “Oilwell” 76 12,500 Keating Drig Co 15 gas-gaso - 675 9,000 
Conroe Drig Co 1 stm 1000 Nati 34-10FE 1000 15,000 Webster Drig Co 8 gas-btne 1050 = Ideco 7-11 1050 12,000 
3 gas-bine 675 M-CSCOU-15 675 9,500 Live Oak County 
aes Count Alien & Morris 2 stm 400 Alco BIW II 600 12,000 5” 
Abb Drig Co 1 gas 185 Wisn Super 145 2,500 Field Drig Co 1 dst 1040 = Nati 50-A 520 9,500 
2 gas 200 Wisn Mogul 165 3,500 Turnbull & Zoch Drig Co 2 stm 1600 tdeco 1000+ 14,000 
Ace Drig Co 1 gas 680 EmscoG-500 500 8,000 Viking Drig Co 1 dsi 475 Nati 50 500 8,500 





GULF COAST DRILLING SPECIALISTS 








F. E. Eischen 
Special Representative 


J. F. Burdett 
President 





Wesley Gotreaux 
Drilling 


T. J. Fraley 
Superintendent 


Vice President 





OPERATING SIX MODERN RIGS to Meet Your Needs 
ON LAND AND WATER IN THE GULF COAST AREA 


HARRY L. EDWARDS DRILLING COMPANY 


P.O. Box 6825 Phone GY 9-8000 Houston 5, Texas 
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Total HP Total HP Total HP Total HP 
All Main Drawworks Avail- Rated All Main Drawworks Avail- Rated 
Rig Type Mud Makeand ableto Depth with Rig Type Mud Makeand ableto Depth with 
Contractor's Name No. Power Pumps Model ODrwwks 4%” Pipe Contractor's Name No. Power Pumps Model ODrwwks 4%” Pipe 
Loving County County 
Ellis 4 dsl 300 M-CSCOU-34 300 5,000 Western Drig Co Inc 18 btne 450 Crdwil 0 225 8,000 
Leatherwood Drig Co 2 gas 440 «Nati T-32 7,000 Navarre County 
McDaniel & Beecheri DrigCo 6 gas-gaso ~- Hou Prtble — 5,000 Stroube Drig Co — btne 175 Mayhew 175 =: 1,650/2%" 
ll gas-gaso Hou Prtble - 5,000 Travis Ward Drig Co 1 dsl 600 Wisn Gnt 300 6,500 
Fred Pool Drig Co 3 gas 225 Wisn Gat 250 5,500 Newton County 
Lubbock County Clegg & Hunt 7 dsl Nati 75 880 11,000 
Western Drig Co Inc 9 btne 500 500 5,000 Howard Parker Co 4 gas-bine 300 «=Crdwil D 750 9,500 
Lynn County Timberland Exp! Co 1 gas-btne 850 “Oilwell” 76 1050 10,500 
Pico Drig Co 1 dsl 427 = Brwstr N-4 216 «= 4,500/3%" Nolan County 
A W Thompson Inc 7 gas 650 Beth 450 1050 11,000 Robert M Bass Drig Contr 4 gas-LPG 300 = Wisn Giant 300 5,500 
Tibbits Drig Co 2 gas 350 Wisn Gnt 425 7,000 General Geophysical Co 31 «ds! oo 500 7,500 
Marion County Roy Guffey Drig Co 6 gas-btne 560 M-CSCOU-15 560 7,500 
B F Edington Drig Co inc 103 gas-gaso 150 Hacker 200 2,000/2%" A B See Drig Co inc 1 gas 400 = Nati T-20 250 5,000 
Glenn Drig Co 1 dsl 200 M-CSCOU-10 300 5,000 3 gas 700 M-CSCOU-15 700 9,500 
Tex-Mex Drig Co 10 gas —  Emsco GB-500 9,000 Nueces County 
United Drig Co (Texas) 2 gas-btne 600 Beth M-58 750 10,000 Appell Petroleum Corp 2 dsl 520 FrnksSG-101 400 7,000 
Martin County Flournoy Drig Co 2 gas-btne 300 = Wisn Giant 185 4,500 
Coroco Drig Co 2 gas-gaso 650 “Oilwell” 96 900 15,000 Frio Drig Inc 3 gas-btne 800 =Brwstr N-55 800 10,500 
Davidson Drig Co Inc A gas-btne 1000 Emsco J-1250 1000 14,000 C G Glasscock Drig Co 1 dsl 1200 Nati 110 1200 16,000 
Falcon Seaboard Drig Co Z-10 dsl 1100 Beth 950 1350 16,000 5 dsl 1060 Nati 75 12,000 
Matagorda County 9 dsl 400 Nat! T-20 6,000 
Bilbo-Redding Drig Co Inc 9 stm 1050 EmscoECC 1000+ 15,000 5 C Drig Co 6 gas-btne 450 = Nati 50 450 7,500 
12 stm 900 Natl 34-8% 1000+ 11,000 Miller Bros & Bowling 1 gas-bine 495 Emsco G-300 5,500 
Houston Oil Well Serv Co 4 gas-btne — deco M-10,000 855 10,000 Harold L Strader Drig Co Bge 401 btne Brwstr N-4 5,500 
Turnbull & Zoch Drig Co 1 stm 1600 Emsco 1000+ 16,000 Ochiltree County 
Maverick County Arrow Drig Co 9 gas 560 Emsco 500 8,000 
J E Hillier 1 dsl 400 Sullivan 300-A 200 6,000/2%" Baker & Taylor Drig Co 2 dsl 800 M-CSCOU-15 800 8,500 
McMullen County 5 gas-bine 1650 Nati 110 1650 15,000 
Allen & Morris 8 stm 500 Emsco UBLS-541 200 12,500/5” 6 gas-btne 750 EmscoG-450 750 9,500 
Buzzini Drig Co 1 gas-btne 150 TIW 150 3,000 7 gas-btne = 1000 Natl 55 1000 10,500 
Monerd County Big Chief Drig Co 33 gas 1250 = Nati 55 1250 11,000 
Fryer & Hanson Drig Co 10 gas-bine 225 M-CSCOU-34 275 4,500 Grchem-lichesis Brig Co = 2 Gal eS E-COCOU-IS OO pd 
Tucker Drig Co 1 gas 600 Brwstr N-55 a 9.500 Lynn Drig Co 2 gas bine 425 Nati 75 700 10,000 
Midland Count Midwestern Drillers Inc 8 dsi 370 M-CSCOU-I1S 750 8,500 
B BM Drig Co 1 gas-btne 950 Emsco GB-800 1050 14,0004” Moran Bros Inc 4 ges 1000 Wisn Titen 1200 14,000 
2 gas-btne 1100 Emsco GB-800 1050 14,000/4" Urice Drig Co 2 gas-btne 840 EmscoGA-500 840 9,000 
8 gas-btne 450 Beth M-58 650 9,000/44" Wagner & Wyant DrigCotnc 4 gas-btne 500 M-CSCOU-15 700 9,000 
9 gas-btne 1300 M-CSCOU-30 1800 18,000 | Oldham County 
Bayer-Hunetelt Drig Co 4 gas-btne 950 BrwstrN-85 950 12,500 Baker & Taylor Orig Co ds! 800 -M-CSCOU-IS 800 8.500 
Cactus Drig Corp of Tex 3 gas-btne 800 Nati 80-8 — 12,500 Helmerich & Payne Inc gas 500 Emsco GB-500-82 700 9,000 
Delta Drig Co 3 gas-btne 900 Nati 100 800 12,000 | Orange County 
Great Western Drig Co 21 gas-gaso 840 M-CSCO U-914A 1260 15,000 Producers Drig Co Inc 2 ds! 2150 M-CSCO U-914B 1800 18,000 
25 gas-gaso 775 M-CSCO U-S14A 1530 15,000 Pale Pinte County 
0 E Hall Drig Co 5 gas 700 M-CSCOU-40 1210 12,000 Bolin Oil Co & D H Bolin 9 gas 185 Wisn Super 145 4,000 
Helmerich & Payne Inc 9 gas 1200 “Oilwell” 96 1100 14,000 E & H Drig Co 1 gas 550 M-CSCOU-15 550 7,500 
43° gas 900 “Oilwell” 76 1100 11,000 Ewing Drig Co 1 btne Emsco C-42 450 5,000 
J E Jones Drig Co 2 gas 500 M-CSCOU-15 663 7,500 Red River Drig Co 3 gas 185 Crdwil HL 165 8,500 
Llano Drig Co 1 ds! 1175 “Oilwell” 96 1200 15,000 Panola County 
2 gas Nat! 100 975 14,000 D Thomason Drig Co Inc 1 pwr Brwstr 15,000 
Marcum Drig Co 3 gas-btne 500 EmscoGA-500 700 9,000 2 pwr — Natl 10,000 
Parker Drig Co 16 gas Nati 100 1400 14,000 Parker County 
39 gas Nat! 100 1400 14,000 Hunter Bros 2 gas-btne 700 Wisn Rdair 700 8,500 
43 gas “Oilwell” 96 1400 15,000 3 gas-btne 400 Wisn Mogul 200 4,500 
53 gas Nati 75 1000 11,000 Peces County 
Rowan Drig Co Inc 25 gas-btne 1260 Nati 100 1680 14,000 Alan Drig Co 3 gas 275 Wisn Mogul 145 3,500 
Sharp Drig Co 34 gas 1350 Beth 1013 1350 16,000 Blount Drig Corp 1 gas-btne 700 Wisn Gnt Rdair 700 8,500 
A W Thompson Inc 10 gas 600 Clark Pr-1000 1050 13,500 4 dsl 275 = Brwstr N-4 275 5,500 
Tri-Service Drig Co 8 gas 900 “Oilwell” 76 900 10,000 Delta Drig Co 2 gas-btne 400 Nat! 50 450 7,000 
Mills County 4 gas-btne 800 Nati 100 800 12,000 
Dixon Drig Co 4 dsl-gas 200 Nati T-12 200 4,000 36 gas-btne 900 Wisn Titan 900 15,000 
Mitchell County Durham Drig Co Inc 2 gas 500 M-CSCOU-15 675 9,000 
Cactus Drig Corp of Tex 8 gas-btne 675 Brwstr N-7 675 9,000 Great Western Drig Co 2 gas-gaso 500 Wisn Gnt Rdmstr 840 9,000 
Robinson Drig Co (Colo. City) 3 btne 300 Beth MC-250 300 5,000/3%" 9 gas 1053. M-CSCO U-20 1600 16,000 
County 44 dsl-elec 1400 M-CSCO U-1220 3000 25,000 
H O Grace Drig Co 4 bine _-_ = _ 7,500 Helmerich & Payne Inc 37 gas 1200 “Oilwell” 96 1450 15,000 
Jack Grace Drig Co 12 gas-btne 625 WisnAtlas 1200 10,000 Johan Drig Co 4 gas 375 M-CSCOU-1S 600 8,500 
20 gas-btne 370 ©Wisn Giant 700 8,000 J E Jones Drig Co 3 gas 1070 “Oilwell” 76 + 1035 12,000 
Luke Grace Drig Co 4 dsl-gas 300 WisnSEGnt 300 5,000 Parker Drig Co 26 gas-elec — Watt 130 2000 20,000 
Roy Guffey Drig Co 5 gas-btne 430 M-CSCOU-34 260 5,500 44 gas Nat! 125 1400 15,000 
Gene McCutchin 8 gas 550 Nati 50 550 8,000 Penrod Drig Co 12 gas-btne 1425 14,000 
£ W Moran Drig Co 5 gas 370 = Nati 50 650 7,500 32 dsl - 1460 15,000 
Orm Drig Co 1 dsl 600 M-CSCO U-15 9,500 Pico Drig Co 3 gas-btne 630 M-CSCOU-15 630 8,500 
County Rowan Drig Co Inc 29 gas-btne 1200 Nati 100 1480 14,000 
Harry T Bryant DrigCo ltd 4 gas-btne 900 Nati 75 900 12,000 Texas Drig Co 1 gas 300 Nati T-20 300 5,000/3%" 
Falcon Seaboard Drig Co 18 dsl 800 Whind B-85 975 11,000 Polk County 
C J Foster Drig Co Inc 9 gas-LPG Wisn Giant 412 8,000 Howard Parker Co 3 gas-btne 500 Crdwil 0 900 11,000 
Moore County Petter County 
Canadian River Drig Co 1 ds! 300 M-CSCOU-34 300 6,000 Drig & Expl Co of Del Inc 24 gas 225 ~Wenr-Mrhse = 400 5,000 
Cree Drig Co inc 8 gas-btne 185 M-CSCOU-34 300 4,500 Reagan County 
Urice Drig Co 5 gas-btne 560 Wisn Giant 560 8,000 Bolin Oil Co & D H Bolin 1 gas 225 =~Nati T-12 145 3,500 
Wagner & Wyant DrigCoinc 3 ds! 175 M-CSCOU-34 300 5,000 Brantly Drig Co inc 8 gas 675 Beth 450 870 11,500 
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Contractor's Name 


Cart B King Drig Co of Tex 


Poo! & Gerlich Drig 

Sharp Drig Co 

Texas RF O tec 

Tri-Service Drig Co 
Reeves County 





Bickerstaf & Tibbets DrigCo 2 


Fatcon Seaboard Drig Co 

Great Western Drig Co 

Leatherwood Drig Co 

Western Serv Drig Co inc 
Retugic County 

Bilbo-Redding Drig Co inc 

Burdette Graham 

J & C Drig Co 


Robinson-Wehmeyer Drig Co 
Roberts County 

Arrow Drig Co 

Cree Drig Co Inc 

Keating Drig Co 


Lynn Drig Co 
Triad Drig Co 


Runnets County 
Frank Caraway Drig Co 
Cooper Drig Co 
Johnn Drig Co 


Johnson-Gadbois Drig Co 
St John Drig Co 
Tex-Mex Drig Co 

Rusk County 
Milton Crow Inc 
Maxwell Herring Drig Corp 
South States Drig Co 


Tex-Mex Drig Co 
San Jacinto County 
B BM Drig Co 
San Patricio County 
Armstrong & Horn Drig Co 
Conroe Drig Co 
Harkins & Co 
1 & C Drig Co 
Kirkwood & Morgan Inc 
Miller Bros & Bowling 
Schleicher County 
Fortune Drig Corp 
Great Western Drig Co 
Tucker Drig Co 


Scurry County 
Caico Drig Co 
Dearing Inc 
Empire Drig Co 
John Grappe Drig Co 


Hack Drig Co 
Rheay & Reynolds Drig Co 
Robinson Drig Co (Colo City) 


Shackelford County 
Cooper Drig Co 
Dearing Inc 
Gore Drig Co 


A V Jones & Sons 


Low Drig Co 
H F Pettigrew Drig Co 
Shelby County 
Gibson Drig Co 
Sherman County 
Cree Drig Co Inc 
Smith County 
Barnwell Drig Co inc 
Robert M Bass Drig Contr 
B G Byars Power Drig Co 
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Total HP Total HP 
All Main Drawworks Avail- Rated 

Rig Type Mud Make and ableto Depth with 

No. Power Pumps Model Drwwks 4%” Pipe 
10 gas-gaso 1000 = Nati 75 1000 12,500 
D-3 gas 350 EmscoG-250 300 6,000 
41 gas 900 Beth MC-650 900 12,000 
1 gas 325 Beth S-60 360 8,000 
2 gas 675 “Oilwell” 66 675 8,500 
gas 325 Brwstr N-4 320 6,000 
Z-11  gas-btne 1000 =Beth 950 1020 16,000 
16 gas-gaso 775 M-CSCO U-914A 1260 15,000 
3 dsl 220 Nati T-20 6,000 
2 gas-btne 600 Nati 50-A 700 8,000 
5 gas-LPG 900 Beth 450 11,000 
1 gas-btne 738 ~=Beth M-58 700 9,500 
2 stm 600+ Emsco H-46 700+ 9,000 
7? gas-btne 700 Emsco 500 600 9,000 
1 gas-btne 450 M-CSCOU-34 225 6,000 
22 dsl 1200 Emsco 1000 14,000 
7 gas-btne 185 Emsco 250 300 4,500 
6 gas-gaso 450 5,000 
18 gas-gaso 1150 14,000 
3 gas-btne 1000 Nati 75 1000 11,500 
3 gas-btne 250 Beth S-45 250 5,500 
6 gas-btne 600 Beth M-58 600 10,000 
1 btne-gas 225 Beth S-50 -- 5,000 
1 gas-btne 450 Nat! 50 450 6,500 
2 gas 375 M-CSCOU-15 400 7,500 
5 gas 375 M-CSCOU-15 600 8,500 
5 gas 410 = Wisn Mogul - 4,000 
2 gas 300 ~=—s Natt 50 450 7,000 
9 gas 400 Emsco 250 450 5,500 
5 gas 600 Brwstr N-7 400 7,500 
3 gas 600 Wisn Gnt Rdair 600 9,500 
3 ds! 330 =Emsco GB-350 520 8,000 /4” 
4 dsl 275 EmscoGA-350 480 7,000 /4" 
6 gas-btne 1200 = Wisn Titan 1200 13,000 
3 stm Emsco UBLS-54-10 14,000 
1 dsl 450 Brwstr N-45 7,000 
2 gas-btne 675 M-CSCOU-15 675 9,500 
6 gas-gaso 675 M-CSCOU-15 675 9,500 
3 gas-btne 450 = Nati 50 450 7,500 
ll dsl 900 Brwstr N-7 900 11,500 
3 gas-btne 850 Emsco GC-500 9,000 
1 gas 325 Beth S-55C 524 7,500 
5 gas-gaso 500 M-CSCOU-15 770 7,500 
4 dsl 610 Beth J-55 -- 9,500 
5 gas 620 Crdwil 0 620 9,500 
4 gas-btne 215 Beth Breeze 200 5,500 
4 gas-btne Wisn _ 4,000 
8 gas 500 M-CSCOU-15 675 8,500 
1 gas-btne 520 Beth - 8,500 
2 gas-btne 720 Beth 13,000 
3 btne - M-CSCOU-15 412 8,500 
5 gas 350 = Nati 75 1200 7,000 
1 btne 550 M-CSCOU-15 550  9,000/3%" 
2 btne 600 M-CSCOU-15 600  9,000/3%" 
4 bine 235 Crdwii KL-210 135  3,500/3%" 
2 gas-btne 600 Wisn Gnt 600 7,500 
3 gas-btne Wichtex 3,000 
1 dsl 640 Shovel Spi = 7,500 
2 dsl 320 Beth — 5,000 
3 gas 254 Joy 200-A - 2,500/2%4" 
2 dsl 600 M-CSCOU-15 600 8,500 
4 dsl 400 Wisn Mogul 180 3,500 
1 btne —  Emsco 290 7,000 

1 Mayhew Prtble - 
5 gas-bine 275 Wisn Gnt 275 6 000 
6 gas-btne 255 Wisn Gnt 300 5,000 
? dsl 800 8=6Brwstr N-75 800 12,000 
3 gas-LPG 400 Wisn Gnt Rdair 600 8,500 
1 gas-btne 1170 Beth MC-450 775 11,000 


THE 





Total HP Total HP 
All Main Drawworks Avail- 
| Rig Type Mud = Make and 
Contractor's Name No. Power Pumps Model 
Delta Drig Co 40 gas-btne 325 Wisn RdrGnt 690 
Gibson Drig Co 3 gas-btne 300 ©Wisn Gnt 275 
Halbert Drig Co 2 gas-btne 285 Wisn Rdair 445 
Pyburn Drig Co 1 dsl 500 Ideco M-750 750 
Tex-Mex Drig Co ? gas Emsco GB-350 
12 gas M-CSCO U-15 
Trant Drig Co 3 stm 
Starr County 
Appell Petroleum Corp 4 gas-gaso 315 Wisn Mogul 175 
Holmes Drig Co 7 gas-gaso Beth MC-450 1000 
Viking Drig Co 3 gas-gaso 800 M-CSCOU-15 600 
Stephens County 
King Edwards (Edwards DrigCo) 3 gas-gaso 600 M-CSCOU-15 600 
Irish Drig Co Inc 4 btne 360 Wichtex R-5 
K & H Drig Co 2 gas 200 Wisn Mogul 400 
A F Knappenberger 1 gas 450 EmscoGA-500 500 
R-G Drig Co 5 gas-gaso Wilson 650 
Stephens Oil & Gas Corp 1 gas 225 M-CSCOU-34 183 
Taylor Expl Co Inc 7 btne Mayhew 
Wright Clark & Senkel Inc ll gas-btne 450 Wisn Gnt 450 
Sterling County 
Great Western Drig Co 38 gas-gaso 320 M-CSCO-U-15 675 
Rheay & Reynolds Drig Co 6 gas 300 «= Nat! 50 750 
Stonewall County 
Bayer-Hunefelt Drig Co 3 gas-btne 550 M-CSCOU-15 550 
Roy Guffey Drig Co 4 gas-btne 560 M-CSCOU-15 560 
Herb Exp! Co 2 btne Failing 1500 
3 bine Failing 1500 
T F Hunter Estate 1 gas-btne 700 Wisn Rdair 700 
W B Omohundro 8 btne 700 © Wisn Rdair 
10 bine 300 ©Brwstr N-3 
St John Drig Co 3 gas 400 Brwstr N-55 570 
Thomas & Billups Drig Co 1 btne 450 Emsco 300 450 
Sutton County 
Great Western Drig Co ll ds! 353 Wisn Gnt Rdmstr 900 
Johnn Drig Co 9 gas 375 = Brwstr N-45 400 
Pico Drig Co 2 gas-btne 600 Brwstr N-7 600 
Tucker Drig Co 3 gas 600 Ideco TC-600 
Taylor County 
Black Drig Co 1 ds! 275 “*Frnks 250 
Dixon Drig Co 1 dsi-gas 260 Natl T-20 260 
H O Grace Drig Co 3 bine 
J E Miller Drig Contr 1 btne 165 Nati T-8-S 145 
2 btne 200 Natl T-12 165 
Norman Drig Corp 2 dsl 330 M-CSCOU-10 350 
Sojourner Drig Corp 5 btne 225 Nati T-8-S 
West Central Drig Co 8 gaso-btne 325 Wisn Rdair 975 
9 gaso-btne 225 Spencer 145 
Terrell County 
Choya Drig Co inc 4 gas-btne 1400 Emsco J-1400 1400 
Great Western Drig Co 18 dsl 955 M-CSCO U-914A 1800 
Helmerich & Payne Inc 48 gas-btne 1200 Nati 110 1300 
Layton & Newell Drig Co 4 gas 600 Emsco J-1400 1°00 
Terry County 
Robinson Brothers Drig Co 2 gas 800 Brwstr N-75 800 
Midland Drig Co 1 gas-btne 600 M-CSCOU-15 600 
Milhoan Drig Co 6 gas 600 M-CSCO U-15 
Throckmorton County 
Alan Drig Co 1 gas 550 Wisn Gnt 850 
Harvey Drig Co 5 gas-btne 750 Wisn Giant 800 
R-G Drig Co 1 gas-gaso Wilson 650 
2 gas-gaso Wisn 650 
3 gas-gaso Wilson 450 
Schulz & Brannan Drig Co 1 dsl 400 = Wisn Mogul 400 
Sheets & Walton Drig Co 3 pwr 365  Brwstr N-4 285 
Taylor Exp! Co Inc 1 btne Mayhew 125 
2 gaso Failing 
8 btne Failing 
Titus County 
W B Hinton 1 stm 750 Alco BIW-11 
Tom Green County 
Dixon Drig Co 3 gas 500 Nati 50 520 
Pool & Gerlich Drig D-2 gas 260 M-CSCOU-34 300 
A W Thompson Inc 8 gas 450 Beth 58 750 
| Tucker Drig Co 2 gas 425 Brwstr N-4 
| Tyler County 
Bilbo-Redding Drig Co Inc 1 dsl 750 Whind 65 550 
11 gas-LPG 550 Wisn Gnt 290 
Timberland Exp! Co 2 gas-btne 1100 «“Oilwell” 76 + =1200 
| Upshur County 
Gibson Drig Co 2 gas-btne 226 + Wisn Mogul 42 145 
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Rated 


able to Depth with 
Drwwks 4%” Pipe 


8,000 
6,000 
6,500 
9,000 
7,000 
9,000 
15,000 


4,000 
11,000 
9,000 


9,000 
4,000 
5,000 
7,500 
8,000 
4,500 
1,200 
7,500 


7,500 
7,000 


7,500 
7,500 
1,750/2%" 
2,000/2%” 
8,500 
8.000 
4,500 /3%”" 
7,500 
6,000 


9,000 
7,000 
8,500 
9,500 


4,000/3%” 
5,000 
6,000 

3,400/3%” 
4,000 
5,000 
3,250 

10,000 
3,000 


15,000 
15,000 
15,000 
17,000 


10,000 
8,000 
8,000 


8,000 
8,500 
6,500 
8,000 
6,500 
5,000 
5,000 


1,500 
2,000 


10,000 


7,500 
5,000 
10,000 
6,500 


9,500 
8,000 
12,500 


5,000 
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PUSH...not pull...raises this all-new 
| “Oilwell” Lever-Lift Mast! 





Look at this schematic drawing! 


See how the lifting power from 
the draw works is first applied 
through the wire line system at a 
point near the center of the mast 
while in horizontal position . . . 

. and how this power, using 
leverage principles, pushes 
against the front legs until the 
mast reaches an upright drilling 
position— approximately one de- 
gree from vertical. 

The lifting levers then lock into 
place with an automatic wedge- 
type mechanism and become the 
front legs of the mast—an inte- 
gral part of the unit. 








...and note these 
design features 


1. Main tower consists of five sections which may be 
transported on two semi-trailers and one truckload. 
2. Sections are assembled at ground level by means of 
“T”’ bolts and patented built-in wedge-lock fasteners 
which tighten in use. 











3. Raising mechanism is on the forward part of the 
substructure and operates in front of the hinge points, 
permitting use with any make draw works. 

4. Snubbing is unnecessary. An overtravel stop makes 
it impossible to pull this mast over backwards. 

5. Patented cross-over crown block assembly, with fast 
line and dead line outside the mast, equalizes leg 
loading. It also permits stringing the traveling block 
with flat side facing and fast line away from the 
derrickman. 





6. Eccentric hinge pins in each leg facilitate centering 
and leveling of the crown block. 


For complete information . . . contact your “Oilwell” 

representative. He will be glad to give you the full 

story. USS and ‘‘Oilwell’’ are registered trademarks 
-~” 


Oil Well Supply ap 
Division of United States Steel 


Branches Serving All Oil Fields Executive Offices—Dalias, Texas Area Offices—Caigary, Alberta - Casper, Wyoming - Columbus, O 
Dallas, Texas - Houston, Texas - Tulsa, Okla. - Los Angeles, Calif. Export Office—30 Rockefeller Piaza, New York 20, N. Y 
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—= - — — — = = — = ——————_————eee————— — — 
Total HP 

Avail Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 

Make and 
Model 


Total HP Total HP 

All Main Drawworks Avail- Rated 
Mud Makeand ableto Depth with 

Pumps Model Drwwks 4%” Pipe 


Mud 
Pumps 


Type 
Power 


Rig 
No. 


Type 
Power 


Contractor's Name Contractor's Name 





BB M Drig Co 

Fortune Drig Corp 

Hack Drig Co 

Hewgley Drig Co 

La Mance Drig Co 
McQueen & Stout Drig Co 
Penrod Drig Co 

Sharp Drig Co 

Carl J Westiund inc 


Wilbanks & Rutter Drig Co 


Van Landt County 
Big Chief Drig Co 


Victoria County 

Field Drig Co 

Glenn Drig Co 

3 &C Drig Co 

Turnbull & Zoch Drig Co 
Ward County 

Hissom Drig Co 


Keating Drig Co 
Robinson Bros Drig Co 
Triad Drig Co 

Western Serv Drig Co Inc 


Wharton County 
Field Drig Co 
Wheeler County 
Falcon Seaboard Drig Co 
Latexo Drig Co Inc 
Wichita County 
Bolin Oil Co & D H Bolin 
Harvey Drig Co 
Hull Oi Co 
Meredith Drig Co 
E W Moran Drig Co 
W B Omohundro 
Witbarger County 
Bolin Oil Co & D H Bolin 
T V Gorman Drig Contr 


Gray Drig Co 


Willacy County 
Flournoy Drig Co 
Wilson County 
Kirkwood & Morgan Inc 
Pegg Bros Drig Co 
Winkler County 
Robert M Bass Drig Contr 
Big West Drig Co 
Blount Drig Corp 
Bolin Oil Co & D H Bolin 
Camden Drig Co 
Danforth Drig Co 
Davidson Drig Co Inc 
Dixilyn Drig Corp 
Donnell Drig Co 
Frontier Drig & Prod Co 
Gardner Bros Co Inc 
Great Western Drig Co 
King-Phillips Inc 


Laughlin-Porter Drig Co Inc 


Leatherwood Drig Co 


Lowe Drig Co 

McQueen & Stout Drig Co 
Dale Mount Drig Inc 
Ormand Drig Co Inc 
Parker Drig Co 

Pool & Gerlich Drig 
Sharp Drig Co 


A W Thompson Inc 
Warton Drig Co 
Western Serv Drig Co Inc 


_— - 
“ee We WN Nwewoewe nrwe nr 


oc = 
Sele a 


400 
300 


gas-btne 
gas 
btne 
gas-bine 
bine 
LPG 

gas bine 
gas 

gas bine 
gas-bine 
gas 


225 


900 
975 
650 
1050 
gas 1545 
ds! 

gas 
gas-bine 
gas-btne 


1000 


800 
630 


gas 
gas 
gas gaso 
gas 
ds! 
gas bine 
gas-btne 


ds! 


ds! 


ds! 
gas-btne 
btne 
bine 

gas 

bine 


gas 
ds! 
ds! 
gas-gaso 


ds! 
gas-btne 


gas-LPG 
gas-btne 
gas-btne 
gas 

ds! 

ds! 

btne 
gas 
btne 

ds! 
gas-btne 
gas-gaso 
ds! 

gas 


300 
240 


950 


300 
750 
1350 
622 
700 
800 
416 
1000 
600 
450 
750 
225 
1200 
550 


260 


2000 
1000 
650 
700 
250 





R-32 


600 
590 
412 
1400 


Nat! 50 
M-CSCO U-15 
M-CSCO U-15 
Ideco 
M-CSCO U-15 
Crdwil RL 


Beth MC-450 
Wisn Titan 
Wisn Rdaw 
M-CSCO U-40 


Emsco 1250 


M-CSCO U-15 
Crdwil S 
Beth 650 
ideco Rambler 


M-CSCO U-34 
M-CSCO U-34 


500 
350 
450 
450 
300 
700 
350 


Brwstr N-45 
Beth S-45 
Nati 50 
Beth S-45-E 


Beth Breeze 260 


Beth 1013 
Brwstr N-4 


1350 
260 


300 
500 


Wisn Gat 
Wisn Giant 
Wikr-Ne R-2 
Wisn Gat 225 
Wisn Mogul 160 
Wisn Rdaw _ 


Wisn Gat 500 
Wichtex R-3 200 
Wisn 38 Torcair 300 
Wisn Gnt Rdair 450 


Brwstr N-45 320 


Wisn Mogul 400 
-- 90 


Brwstr N-45 350 
M-CSCO U-20 900 
M-CSCOU-3 175 
Nati T-12 185 
Nati T-20 300 
Ideco H-30 350 
Wisn Mogul 600 
Nat! 100 950 
Ideco H-40 370 
Brwstr N-4 300 
Nati 100 1050 
M-CSCO U-20 1755 
Ideco H-40D 
Beth S-45-E 
Nati 50 

Nati T-20 
Wisn Titan 
ideco 750 
Crdwil 
Wilson 
Crdwil RL 
Emsco 

Wisn Gat 550 
Nati 75 1000 
M-CSCO U-34 300 
Beth M-58 1200 
Beth 1013 2000 
Beth S-45 300 
Beth 810 1050 
Emsco J-750 1000 
Nati T-20 520 


350 


450 
750 
185 
1200 


8,500/3%" 
7,500 
8,500 

14,000 
9,500 
4,500 

15,000 

12,000 

12,000 
8,500 

10,000 


15,000 


10,000 

4,000 

12,000 
10,000/3%” 


6,000 
5,000 
6,500 
6,500 
6,000 
7,000 
5,000 


6,500 





Wise County 
Akin & Dimock 
Bolin Oil Co & D H Bolin 
Jess P Cross Drig Contr 
Frank Frawley Drig Co 
Jack Grace Drig Co 


Luke Grace Drig Co 


Hamman Oil & Ref Co 
John W Harris Drig Co 


John Haseman inc 


E W Moran Drig Co 
Paine Drig Co 


Pan-Tex Drig Co 
Trio Drig Co 


Walters Drig Co Inc 

Wright Clark & Senkel Inc 
Wood County 

Ace Drig Co 

Robert M Bass Drig Contr 

M J Delaney Co 


Delta Drig Co 

Gibson Drig Co 

Maxwell Herring Drig Corp 
Yoakum County 

BB M Drig Co 

Gardner Bros Drig Co Inc 

Great Western Drig Co 

Marcum Drig Co 


Fred Pool Drig Co 
Sharp Drig Co 
Western Drig Co Inc 
Young County 
Bolin Oil Co & D H Bolin 
R W Darden Drig Co 
E & H Drig Co 
King Edwards 
(Edwards Drig Co) 
J W Hastings Drig Co 


Oney Drig Co 
Louis Pitcock Drig Co 


Taylor Exp! Co Inc 


Varner-Neill Drig Co 
Zavala County 
Bay City Drig Co Inc 


Carbon County 

Falcon Seaboard Drig Co 
Emery County 

Jet Drig Co Inc 

Moran Bros Inc 
Grand County 

Expl Drig Co 

Hewit-Gulick Drig Co 
San Juan County 

Arapahoe Drig Co 


Calvert Drig inc 
Camay Drig Co 
Rocky Mt Div 
Carmack Drig Co 
D-K Drig Co 
Exeter Drig Co 
Exp! Drig Co 


Great Western Drig Co 


— 


On &FWNe ews Oe eNnNe Nes Onan vwe oh 


-— w — 
NN ew —-N eS Oe Se Oo 


~-fewne ow 


n 


ds! 

gas 
gas-btne 
gas 
gas-btne 
gas-btne 
dsi-gas 
ds!-gas 
ds! 

gas 

gas 
gas-btne 
gas-btne 
gas-btne 
gas 

btne 

ds! 

gas 

gas 

gas 

gas 

gas 

ds! 
gas-btne 


gas 
gas-LPG 
gas-btne 
stm 
gas-btne 
gas-btne 
gas-btne 
gas 


gas-btne 
gas-btne 
gas 
gas-btne 
gas-btne 
gas 
gas 
ds! 


gas 
gas 
gas 
gas-gaso 


gas-btne 
gas-btne 
gas 
gas-btne 
gas-btne 
gaso 
gaso 

gas 


gas-btne 
UTAH 
gas-btne 


ds! 
gas 


gas 
gas-btne 


gas-btne 
gas-btne 
ds! 
ds! 
ds! 
ds! 








38) 828 


Sees 


Se 


82288 


228 


| 


co 
s 


$$ 


420 
250 
230 
625 
700 
700 
600 
600 
600 
450 
500 
300 
150 
150 
650 
500 
450 
400 


Beth S-55 
Wisn Gnt Rdair 
Wisn Mogul 
M-CSCO U-15 
Wisn Atlas 
Wisn Gat 

Wisn Air Atlas 
M-CSCO U-15 
Brwstr N-75 
Hou Prtble 
Emsco GC-500 
ideco H-35D 
Wisn Super 
Crdwil K-200 
M-CSCO U-15 
Wisn Giant 
Wisn Giant 
Brwstr N-45 
Wisn Giant 
Nat! 50 

Wisn Giant 
Nati 50 
Mayhew 1000 300 
Wisn Gnt Rdmstr450 


Emsco G-500 500 
Wisn Rdair 800 
Wisn Titan 650 
Emsco UBLS 54 

“Oilwell” 96 1000 
M-CSCO U-15 600 
Wisn Mogul 42 265 
Wisn Gnt Rdair 700 


€Emsco GB-500 650 
Nat! 100 1050 
M-CSCO U-15 800 
M-CSCO U-15 675 
Nati 75 1050 
M-CSCOU-15 600 
Beth MC-450 1200 
Emsco 350 375 
Wisn Giant 225 
Wichtex R-3 

M-CSCO U-34 
M-CSCO U-15 


225 
600 


220 
864 
200 


Wisn Torcair 
Wisn Gnt Rdr 
Crdwil S 

Beth S-55 600 
Beth S-45 3250 
Mayhew 75 
Mayhew 75 
Wisn Giant 450 


M-CSCO U-34 300 


M-CSCOU-35 210 


Brwstr N-7 
Wisn Gat 


600 
750 


480 
900 


Beth S-60 
Nati 50-CA 


Nati T-32 
Nati 50-A 
ideco H-525 
Nat! 50-A 
Johnson 

Nati 50-A 
Nati 50 

Nat! 50-A 
M-CSCO U-15 
Nati 75-CA 
M-CSCOU-15 800 
M-CSCOU-15 750 
Emsco G-500 800 


320 
680 
600 
450 
450 
450 
500 
630 
600 
900 
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Contractor's Name 





Type 
Power 


z 
° 


Total HP 

All Main Drawwroks 
Mud Make and 
Pumps Model 


Avail 


Total HP 


- Rated 


able to Depth with 
Drwwks 4%" Pipe 


Contractor's Name 





Kerr-McGee Oil ind Inc 
R L Manning Co 


Moran Bros Inc 


Mountain States Drig Co inc 
Rhodes Drig Co 


The R W Rine Drig Co 


Uintah County 

A 0 Bullock Drig Co 
Kerr-McGee Oil Ind Inc 
Mountain States Drig Co inc 

Washington County 
Miller & York 


King County 
Miracle & Wooster Drig Co 


Jackson County 

Delta Drig Co 
Nicholas County 

Gordon Drig Co 
Pocahontas County 

S W Jack Drig Co 
Roane County 
Eakle & Holder Drig Co 
Tucker County 

S W Jack Drig Co 
Wood County 

Delta Drig Co 


Albany County 
Carpenter-Trant Drig Co 
Big Horn County 
Anschutz Oil Co Inc 
A O Bullock Drig Co 
R L Manning Co 


Campbell County 
Anschutz Oil Co Inc 
Delta Drig Co 
Hewit-Gulick Drig Co 
J D Sprecher 
True Drig Co 
Carbon County 
Roden & McRae Drig Corp 


gas 
gas-btne 
gas-btne 
gas 

gas 

gas 

gas 

ds! 

gas 

gas 

ds! 

ds! 


_ 
n> = 


- 


- 
One WOOD © ow 


ds! 


M-CSCO U-15 
Emsco 450 
Emsco GA-350 
Emsco GB-350 
Wisn Gat 
“Oilwell” 66 
M-CSCO U-15 
Nat! 50 
M-CSCO U-15 
Emsco 350 
Brwstr N-7 
Brwstr N-75 


825 
600 
550 
400 
700 
700 
650 
600 
450 
240 
520 
520 


Beth Twister 
Nati 50 
Emsco GB-500 


650 
600 


275 Frnks Clipper 


WASHINGTON 


850 M-CSCOU-15 


WEST VIRGINIA 


ds! 


ds! 


ds 


ds! 


380 Emsco GA-350 


600 “Oilwell” 66 
800 M-CSCOU-15 
600 Nati 50 
1000 =M-CSCO U-15 


750 Emsco J-750 


WYOMING 


ds! 


gas 
gas 
ds! 
gas-btne 


gas 
ds! 
ds! 
ds! 
gas-gaso 


ds! 
dsi 


250 =“ Franks 


900 M-CSCOU-15 
Wichtex R5 
Emsco G-500 
Nati T-32 


550 


800 
520 
970 
750 
500 


Nati 50-A 
Emsco GA-500 
Nat! 50-A 
Emsco A-550 
Nat! 50 


625 Emsco GA-350 


832 
450 
450 
550 
750 
750 
600 


550 
450 


600 
500 
600 
750 
500 


570 


275 Frnks Rocket TD44 275 








Contractor's Name 


10,000 
7,000 
7,000 
8,000 
9,500 
9,500 
7,500 
7,500 
9,000 
5,000 
8,500 

12,000 


7,500 
9,000 
9,000 


3,500 





Crook County 
True Drig Co 


Fremont County 
Kerr-McGee Oil ind Inc 
R L Manning Co 


Taylor Expl Co Inc 
Goshen County 
A O Bullock Drig Co 
Hot Springs County 
Arrow Drig Co 
Mountain States Drig Co Inc 
Roden & McRae Drig Corp 
Signal Drig & Expt Inc 
Johnson County 
Carpenter-Trant Drig Co 
R L Manning Co 
Lincein County 
Fitzpatrick Drig Co Inc 
Kerr-McGee Oil Ind Inc 
R L Manning Co 
Rowan Drig Co Inc 
Natrona County 
Falcon Seaboard Diig Co 
True Drig Co 
Park County 
Carpenter-Trant Drig Co 
R L Manning Co 
Mountain States Drig Co Inc 
Roden & McRae Drig Corp 
Sublette County 
Fitzpatrick Drig Co Inc 
R L Manning Co 
Mountain States Drig Co Inc 
J D Sprecher 
Sweetwater County 
Brack Drig Co Inc (Colo) 
Carpenter-Trant Drig Co 
Mountain States Drig Co Inc 
Nye & Snell Drig Co 
Reserve Drig Co inc (Casper) 
J D Sprecher 
Teton County 
R L Manning Co 
True Drig Co 
Washakie County 
Delta Drig Co 


Don Johnston Drig Co 

R L Manning Co 

Mountain States Drig Co Inc 
Rowan Drig Co Inc 


No 


Type 
Power 


gas-gaso 
gas-LPG 
gas-btne 


gas 
gas-btne 
gas-btne 
btne 


ds! 
gas-btne 


gas-btne 
gas 

gas-btne 
gas-btne 


gas-btne 
ds! 


dsi 
dsl 
gas-ds! 
ds! 


gas-btne 
gas-btne 
gas-ds! 
dsl 


ds! 

btne 

gas ds! 
gas 
gas-LPG 
ds! 


gas-btne 
gas-gaso 


ds! 
ds! 
gas-btne 
gas-btne 
ds! 
gas-btne 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Avail 


700 
675 
800 


700 
675 
800 


Beth Twstr 
M-CSCO U-15 
Nati 75 


832 
300 
770 


Nati 75 
Emsco 300 
Emsco GC-500 
Failing 


Crdwil S 


Wisn 

Nati T-32 

Emsco GA-250 T 425 
ideco H-25 300 


900 
750 


Brwstr 
Emsco G-500 


Wisn Titan Rdr 
Nat! 100 
Emsco J-1000 
Nati 50 


M-CSCO U-15 
Failing 


Wisn Giant 
Emsco GB-250 
Nati 125 
Emsco GA-300 


m-CSCO U-15 
Emsco G-500 
Emsco J-750 
Brwstr N-45 


M-CSCO U-15 
Wisn Spr Gat 
Nati 50-A 
Wisn Atlas 
Nati 50 

Nati 80-B 


800 
500 
1000 


1125 
250 


Emsco J-750 
Emsco GA-250 


Natit 75 650 
Frnks SAL-6000 600 
Natt 75 900 
Emsco GB-800 1125 
Ideco M-1000 
Nati 75 


350 
900 


900 
800 
900 


1149 


U. S. Contract CABLE TOOL Drilling Rigs 


Type 
Power 


Top to Workover 


HP of 
Driving 
Engine 


Bottom 
Drig 
Cap 


and 
Cleanout 
Depth Cap 


Rig Make 
and Model 





Chas E Hipp Co 
Hamilton County 
Harry L Cullet 


Talladega County 
Harry L Cullet 


Mohave County 
Aldridge & Stroud Inc 


Lafayette County 
Dudley C Beene Inc 
Union County 
H F Hatcher & Son 


ALABAMA 
btne 


gas-gaso-btne 
gas-gaso-btne 


gas-gaso-btne 


145 4000 


125 3000 


250 


150 


ARIZONA 


LPG 


ARKANSAS 


gas 


gas-gaso-btne 
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5000 


3500 
7500 


5500 


B Erie 36-L 


Crdwil H 
Spec 


Star Spdr 


Wichita 61 


Wisn Mogul 


Crdwil KL-225 





Contractor's Name 


Les Angeles County 
Al Godfrey Drig Co 


Ventura County 
United Drig Co 


Huerfane County 
Western Drig Co Inc 


La Plata County 
Signal Oilfield Service 


County 
Signal Oilfield Service 


Weld County 
Signal Oilfield Service 


Rig 
No 


Type 
Power 


Workover 
and 

Cleanout 

Depth Car 


Top to 
Bottom 
Drig 
Cap 


HP of 
Driving 
Engine 


CALIFORNIA 


LPG 


COLORADO 


btne 
ds! 


dsl 


ds! 


ds! 


Total HP 


Rated 


able to Depth with 
Drwwks 4% Pipe 


8,500 


Godfrey 


Keystone A-50 


B Erie 48-1 
B Erie 48-1 


Crdwit RI 


Crdwil RI 


Crdwil Ri 





leld Performance. . 








DISTRIBUTED BY 


MID-CONTINENT SUPPLY COMPANY 
FORT WORTH, TEXAS 


Export: Mid-Continent Supply Co., Inc. * 45 Rockefeller Piaza, New York 20, N. Y. 


BOVAIRD SUPPLY COMPANY 


TULSA, OKLA. 


IN CALIFORNIA 


CONTINENTAL-EMSCO COMPANY 











is insured by 


Continental- 


Emsco 
Power-End .esi.n 


By the cross sectional drawing, you can see why 
Tool Pushers and Drillers place so much reliance in the 
power ends of Continental-Emsco slush pumps. In addition 


to their rugged construction, these power ends are Continental Emsco 


surprisingly lightweight due to their Fabriform construction. 


In this new concept of pump design, the conventional A Series Slush Pumps 


heavy, bulky casting has been replaced by steel plates, 


formed and fabricated into a compact, rigid frame. give you all these 


You get more horsepower per pound than in any other 


slush pump. wanted, needed 


POWER END FEATURES fluid end features 


. One-Piece, Forged-Steel Pinion and Shaft 
. Packing Gland and Rubber Baffle Keeps Mud From Power End * Precharged Pulsation Dampener 
. Replaceable Crosshead Slippers and Frame Guides * 360° Swiveling Screen, Protects 


. One-Piece Eccentric Straps, Equipped With Large-Diameter, Discharge 


High Capacity, Retainer-Type Roller Bearings Heavy, Coarse-Pitch Threaded 


. Combination Splash-and-Pressure Lubrication System Valve-Pot Covers 
. Roller Bearings Used Throughout Cylinder Head Lock Liner 


. All-Steel, Fabriform Constructed Power End re 


. Demountable, Forged-Steel Herringbone Gear 
Liners Packed at Both Ends, 


Exposed to View 

Screw-Type Stuffing Boxes 
Two-Piece Fluid End on DA-850 
and D-1000 


MANUFACTURED BY Four-Runner Skid, Standard on 
D-700, DA-850, D-1000 


* All models except D-175 and 
D-300 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
Worldwide 








Top to Workover 


Top to Workover 


Contractor's Name 


HP of 
Driving 
Engine 


Type 
Power 


Bottom 


and 
Drig Cleanout 
Cap. Depth Cap 


Rig Make 
and Model 


Contractor's Name 


HP of 
Driving 
Engine 


Bottom 


Drig 


and 


Cleanout Rig Make 


Cap. Depth Cap. and Model 





Christian County 
LaMac Drig Co Inc 


VS &S Drig Co 
Clay County 


Perrine & Perrine Drig Contr 


3 W Rudy 

Shulman Bros 
Coles County 

Cummins Drig Co 
Crawford County 

W L Dillier 
Fayette County 


Cummins Drig Co 


Gallatin County 
C W Strotman Drig Co 
VS &S Drig Co 


Moran Bros Inc 
Lawrence County 

Payne Bros Drig Co 
Marion County 

E H Adams Drig Co 

Graham Powell 
Richland County 

Don Slape Drig Co 
Saline County 

CE Brehn 
Wabash County 

Payne Bros Drig Co 


Gibson County 
Houchins Drig Co 
South State Drig Corp 
C W Strotman Drig Co 
Pike County 
Payne Bros Drig Co 
Posey County 
South State Drig Corp 
C W Strotman Drig Co 


Vige County 
Cummins Drig Co 


Dallas County 
Kirby Oil Ind 


Barber County 

Patton Drig Co Inc 

Signal Oilfield Service 
Barton County 

Sage Drig Co Inc 
Butler County 

Carter Drig Co 


Rex & Morris Drig Co 

J H Wagner Drig Co 
Chautauqua County 

Bennett Drig Co 
Cowley County 

SeRoBee Drig Co Inc 

} H Wagner Drig Co 

Earl F Wakefield 
Edwards County 

L C Smitherman Drig Co 
Ek County 

Veeder Supply & Dev Co 
Ellis County 

Signal Oilfield Service 

K Smith Cable Tools 
Finney County 

Graham-Michaelis Drig Co 
Graham County 

Bill's Drig Serv 


R-36 


ILLINIOS 

ds! 

gas 

gas 

btne 
bine 
gas-gaso 
gas-gaso 
gas 
gas-gaso 
gas-gaso 
gas-gaso 
g4as-gaso 
gas-gaso 


ds! 


gas-btne 
btne 


btne 

btne 

ds! 
INDIANA 

gaso 

ds! 

gas 

ds! 

ds! 

gas 

gas 

gas-gaso 

1OWA 
gas-gaso 


KANSAS 


gas 
ds! 


LPG 

LPG 

LPG 

ds! 

LPG 
btne 
gas-LPG 
gas-btne 
btne 


‘ 
ds! 


ds! 
gas-prop 


ds! 


ds! 


Wisn Gat 
B Erie 24-L 
Wichtex 
B Erie 36-L 
Crdwil K 
Crdwil H 
B Erie 28-L 
B Erie 60-L 
B Erie 24-L 
B Erie 24-L 
B Erie 60-L 
B Erie 60-L 
B Erie 22-W 


Crwdit H 
Cooper 


Crdwil K 
B Erie 36-1 
B Erie 36-L 


Franks 
B Erie 36-L 


Crdwil K 
Crdwil K 


B Erie 36-1 


Frnks Spddr 
Crdwil R 
Crdwil K 

B Erie 36-L 
Cooper 
Crdwil H 

B Erie 36-L 


B Erie 28-L 


B Erie 28-L 


Crdwil 
Crdwil RL 


B Erie 
Wikr-Nr S-43 
Wikr-Nr C-33 
B Erie 36-L 

B Erie 3614 
B Erie 28-1 
Crdwil RL 

B Erie 36-L 
B Erie 48-1 
Crdwil RL 

B Erie 


Crdwil RL 
Wikr-Ne 


Crdwit RL 


Crdwil Spdr RI 





Harvey County 

SeRoBee Drig Co Inc 
Kingman County 

Mobile Drig Co 


Russell County 
Shields Oil Producers 


Earl F Wakefield 
Sedgwick County 

Carter Drig Co 

Mobile Drig Co 
Sherman County 

Signal Oilfield Serv 
Stafford County 

Mobile Drig Co 
Stanton County 

Graham-Michaelis Crig Co 
Trego County 

Mobile Drig Co 


Henderson County 
Shulman Bros 


Arenac 

Goll Graves & Mechling Inc 
Bay County 

Muskegon Dev Co 
Gladwin County 

Muskegon Dev Co 
Hillsdale County 

Gordon Drig Co 

McClure Oil Co 
Kent County 

McClure Oil Co 
Montcalm County 

McClure Oil Co 


Bernhardt Drig Co 
Muskegon Dev Co 
Muskegon Dev Co 

St Clair County 

Goll Graves & Mechiing Inc 
Bernhardt Drig Co 
Muskegon Dev Co 


Fallon County 
Signal Oilfield Servic > 


Glacier County 
Oien Oil Corp 


Liberty County 
B & B Drig Co (Wontzna) 
Pondera County 


J W Lawrence 


Banner County 
Eatmon Drig Co 
Cheyenne County 
Signal Oilfield Serv 
Kimball County 
Eatmon Drig Co 


Signal Oilfield Serv 
Richardson County 
Nemaha Oil Co 


Eddy County 
Aldridge & Stroud Inc 
Carper Drig Co inc 
Kersey & Co 


Needham Drig Co 


ow 


Nee wWwne OM 


ds! 
ds! 
gas bine 


LPG 
gas 


gas 

gas 

ds! 

gas 
KENTUCKY 

gas-gaso 
MICHIGAN 

LPG 

dsl 

ds! 


gas-LPG 
gas 


gas 


ds! 

dsl 

LPG 

btne-gas 

LPG 
MONTANA 


ds! 
ds! 


ds! 
gas-LPG 


gas 


gas-gaso 
gas-gaso 


NEBRASKA 
prop 
dsl 


prop 
prop 
gas-btne 


gas 150 
NEW MEXICO 


LPG 525 
gas-LPG 125 
gas-gaso 185 
gas-gaso 120 
g4s-gaso 120 
gas-gaso 120 
LPG 180 
LPG 180 


4000 


Crdwil RL 


Crdwil 
Crdwii 


B Erie 48-L 
Crdwil RL 
B Erie 48-1 


Wisn Mogul 
Crdwit 


Wikr-Nr C-34 
Crdwil 
Crdwil 


Crdwil 


Crdwil H 


B Erie 36-L 
Nati 
Natl 


Crdwil H 
B Erie 36-L 


B Erie 36-1 


B Erie 36-L 
B Erie 36-L 


B Erie 36 
Natl 


Natl 
B Erie 36-L 


B Erie 36 
Wikr-Nr S-33 


Froks Cipr 
Frnks Rocket 


B Erie 36-L 
B Erie 36-L 


B Erie 36-L 


Natl 
B Erie 


Crdwil RL 
Crdwil RL 


Crdwil RL 
Wikr-Ne 
Frnk Rocket 


Wichtex C-60 


B Erie 36-L 

B Erie 36-L 
Nati 3 

Wich Spddr 55 
Wich Spddr 61 
Nati 3 

Wich Spdr 66 
Wich Spdr 66 
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Contractor's Name 


S P Yates Drig Co 


Lea County 
Carper Drig Co Inc 
Art West Drig Co 


Western Drig Co inc 


San Juan County 
Signal Oilfield Service 


Hocking County 

R A Cooper Drig Co 
Wood County 

H J Lininger 
Wyandot County 

H J Lininger 


Beaver County 
Chambless-Rosen Drig Co 
Dunnam & Wyant Drig Co 

Caddo County 
G H Ray Well Serv Co 


Creek County 
Acacia Drig Co 
Bennett Drig Co 


4-) Drig and Well Se.v Co 


M L (Mike) Marrs Drig Co 


Garfield County 
Chambiess-Rosen Drig Co 
Hayward Drig Co 

Grant County 
Sooner Drig Co 

Kay County 
Dave Morgan Drig Co 

Kiewa County 
Ellis Drig Corp 

Lincoin County 
Bodard Drig Co 
Seiboldt Drig Co 

Noble County 
Chambless-Rosen Drig Co 
Sooner Drig Co 

Nowata County 
Bennett Drig Co 


Okfuskee County 
Floyd R Hyer 


Skinner & McDougal Drig C 


Okmulgee County 
Acacia Drig Co 


Gold-Mar Drig Co 
Ralph G Ladd 
Smallwood & Son 
Osage County 
Bennett Drig Co 
W C Holt Drig Co 


R L Horn & Sons Drig Co 
Signal Oilfield Service 


Tolson Drig Co 
Pawnee County 

M L (Mike) Marrs Drig Co 
Payne County 

Foster Drig Co Inc 


Skinner & McDougal Drig Co 


HP of 
Driving 
Engine 


Rig Type 
Power 


LPG 
LPG 
LPG 
LPG 


gas-LPG 
gas 

gas 
btne 


ds! 


gas 
ds! 


gas-gaso 
gas-gaso 


OKLAHOMA 


gas-btne 
LPG 


gaso-gas 
gaso-gas 
gaso-gas 
gaso-gas 
gaso-gas 


btne 
LPG 
LPG 
gaso 
gaso 
LPG 
LPG 
LPG 


gas-btne 
gas 


LPG 


gas 
gas-btne 


gas-btne 
LPG 


LPG 
LPG 


gas-gaso-btne 


gaso-btne 
gaso-btne 


bine 
btne 
LPG 
gas-gaso 
btne 


LPG 
gas 
gas 
ds! 
gas 
gas 
LPG 


LPG 
prop 


prop 
gaso-btne 


150 
130 
180 
180 


60 


145 
145 


175 
175 
125 

65 


Top to Workover 

Bottom and 
Drig Cleanout Rig Make 
Cap. Depth Cap. and Model 


Wichita 55 
Ft Wrth Spr J 
Ft Wrth Jumbo J 
Ft Wrth 
Jumbo J 


Wikr-Nr S-55 
Crdwil RL 
Crdwit RL 
B Erie 48-1 


Crdwil RL 


Nati 12 
L C Moore 


Beth Cyclone 
Beth Cyclone 


Crdwil RL 
Crdwil RL 


Wisn Maste 
Crdwil RL 
Crdwil S-60 
Wilson 
Crdwil 


B Erie 36-L 
Star 45 

Wikr Nr 34 
B Erie 36-L 
Wikr- Neer 
B Erie 36-1 
B Erie 36-L 
B Erie 36-1 


Crdwil RL 
Brwstr 


Wikr-Ne 
Crdwil RL 
B Erie 28-L 


Wikr-Nr C-34 
Wikr-Ner 


Crdwil RL 
Wikr-Nr 


B Erie 24-1 
B Erie 60-L 


Star Spddr K 
Star Spddr K 
Wikr-Ner 
Cardwell 


B Erie 36-L 

B Erie 36-L 
Wich Spddr 25 
Star Spddr K 
B Erie 36-L . 


B Erie 28-1 
Wikr-Ner 
Wikr Nr 

Star 72 
Crdwil RL 
Wikr-Nr C-34 
Wikr-Nr S-33 


B Erie 36-1 


Cooper 
Wikr-Ner 


4000 Cardwell 
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Rig 
Contractor's Name No 


Pontotoc County 
J G Cantrell Drig Co 


Troup & Suttles Inc 
Tulsa County 

J} M Corbett 

J MC Drig Interests 

Alfred Meier Drig Co 

Mora Drig Co 


Triple S Drig Co 

Washington County 
Bennett Drig Co 
Delaware Drig Co 
RW Uh 


Berks County 
C S Garber & Sons Inc 


Chester County 

C S Garber & Sons inc 
Clearfield County 

Fairman Drig Co 


Indiana County 
Fairman Drig Co 


Lehigh County 
C S Garber & Sons In 


Montgomery County 

C S Garber & Sons inc 
Potter County 

Fairman Drig Co 


Andrews County 

McQueen & Stout Drig Co 
Brown County 

Joe W Miller 
Carson County 

J R McGill 


Clay County 
Lin-Mour Drig Co 
Cochran County 
Western Drig Co In 


Coleman County 

W H McGarr ind 
Cooke County 

Chas E Hipp Co 


Russell & Russell Drig & Prod Cc 
Crane County 

Aldridge & Stroud In 
Crockett County 

Aldridge & Stroud In 
Culberson County 

Aldridge & Stroud In 


Ford Chapman Drig Contr 
J E B Drig Co 
Ray Smith Drig Co 


The Theiss Drig Co 
Eastiand County 
Kent & Preston 
Ector County 
Eastland Drig Co 
McQueen & Stout Drig Cc 
Art West Drig Co 


Gray County 

C F Hills Drig Co 
Hockley County 

Western Drig Co In 
Howard County 

C D Turner Drig Co 


Type 
Power 


gaso 
gas-gaso 


gas 
gas 
btne 
ds! 
gas 
dsi 
gas 
btne 


LPG 
LPG 
gas-gaso 


HP of 
Driving 
Engine 


PENNSYLVANIA 


gas-gaso 
gas-gaso 


gas-gaso 


dsl 
gas 


gas 
ds! 


gas-gaso 
gas gaso 


gas-gas 


TEXAS 


LPG 


btne 


gas gaso 
gas-gaso 


gas 


LPG 


LPG 
LPG 
LPG 
gas-LPG 
gas LPG 
gas LPG 
gas LPG 


gas 


32 
32 


Top to 
Bottom 
Drig 
Cap 


1500 
1500 


1500 


500 
1500 


500 
5000 


1500 
1500 


Workover 


and 


Cleanout 
Depth Cap 


1800 


9000 


6500 


3500 


3500 


3250 
2500 
3000 


8000 
8000 


8000 
6000 


Rig Make 
and Model 


Allis Chmrs 
>pddr 
Wikr-Ner 33 


Ft With 
Keystone 

B Erie 
Wisn Mogul 
Wisn Giant 
Wisn Mogul 
Nati T-12 
B Erie 60-1 


B Erie 28-1 
Wichtex 15 
B Erie 28-1 


B Erie Spdr 48-4 
B Erie Spdr 48-1 


B Erie Spdr 48-1 
B Erie Spdr 36-1 


Wikr-Nr C-34 


B Erie 36-1 
B Erie 48-1 


Ft Wrth Spdr D 
B Erie 36-1 


B Erie 48-1 
Ft Wrt 








Contractor's Name 


Hutchinson County 
Moran Bros Inc 
Robinson Bros Drig Co 
Jack County 
Oney Drig Co 
Kianey County 
WH McGarr Ind 
Maverick County 
Errol Elkins Drig Co 


Louis Pitcock Drig Co 
McCulloch County 

Kent & Preston 
Midiand County 

E H Adams Drig Co 

Chas E Hipp Co 

Russell & O'Donnell in 


Mitchell County 
Ellis Drig Corp 
The Theiss Drig C 


Ochiltree County 

Graham- Michaelis Drig Co 
Pale Pinto County 

E & H Drig Co 

Oney Drig Co 
Pecos County 

Aldridge & Stroud In 
Reagan County 

Wilbanks & Rutter Drig Co 
Reeves County 

Ford Chapman Drig Contr 
Scurry County 

Ellis Drig Corp 
Shackelford County 

} Conley Miles Drig Co 

W H Varner Drig Co 


Sherman County 

Graham- Michaelis Drig Co 
Sutton County 

Saunders Drig inc 

Wesley C Young Drig Cx 


Rig 
No 


nN 


n= 


oe 


vewne = 


Type 
Power 


gas-LPG 

gas 

gas 

gas-LPG 

LPG 

LPG 

dsl 

dsi 

gas-btne 
btne 
LPG-gas-gaso 
LPG-gas-gaso 
bine 

gaso 

btne 


ds! 


gas-btne 
gas 


LPG 
btne 
btne 
gaso 
btne 
ds! 

LPG 
LPG 
LPG 


LPG 
LPG 


HP of 
Driving 
Engine 


175 
200 


210 


120 


150 
225 


225 
45 


100 


550 
165 


145 


120 


114 
150 
150 
145 
145 


100 
400 


Top to 
Bottom 
Dilg 
Cap 


4500 
4500 


6500 


4500 


6000 
6000 
4000 


8000 
8000 


2400 


3500 
3000 


7500 
5500 


4090 


4500 
4000 


2500 
1500 


2500 


3500 
2800 
2800 
1500 


Workover 
and 
Cleanout 
Depth Cap 


7000 
5000 


6590 
6500 
7000 


9000 
10,090 
10,000 

3000 

4500 

4000 

8900 


10,000 


4000 


5500 


3500 


6000 


Rig Make 
and Model 


B Erie 36-L 
B Erie 48-L 


Wichita 
Wich 61 


B Erie 36 
B Erie 36-L 
Wich 66 


Ft Wrth J-37 


Crdwil 

B Erie 48-L 
B Erie 48-L 
B Erie 48-L 


B Erie 28-L 
Wikr-Nr S-43 
Wikr-Nr S-32 


Crdwil 


M-CSCO U-15 
Wichita 


Wichita 55 


B Erie 36-L 
B Erie 36-L 


Ft Wrth D 
B Erie 22-W 
Wisn Spr 


B Erie 36 


B Erie 28-1 
B Erie 36-1 
B Erie 36-L 
B Erie 28-1 
B Erie 28-1 
B Erie 22-W 





Contractor's Name 


Taylor County 

West Central Drig Co 
Upton County 

Aldridge & Stroud inc 

McQueen & Stout Drig Co 
Ward County 

Aldridge & Stroud Inc 


Bolin Oil Co & D H Bolin 
Hissom Drig Co 
CC Pollard 


Art West Drig Co 


Wheeler County 
C H Hills Drig Co 
Wichita County 
King Edwards 
(Edwards Drig Co) 
Lin-Mour Drig Co 
Ramey Well Service 


Winkler County 
Donnell Drig Co 


Yoakum County 
Western Drig Co Inc 
Young County 
E & H Drig Co 
Chas E Hipp Co 


Oney Drig Co 
Stephens Oi! & Gas Corp 


San Juan County 
Signal Oilfield Service 
Uintah County 


Charles M Jameson 


Legan County 
Allen Drig Co 


Mingo County 
Allen Drig Co 

Nicholas County 
Alien Drig Co 


Rig 
No. 


2 


12 
15 
17 
18 


ll 


Type 
Power 


gas-gaso 


LPG 
LPG 


LPG 
LPG 
gas 
gas 
ds! 
gas 
gas 
gas 


gas-btne 


btne 
btne 
LPG 
LPG 


gas-btne 
gas-btne 
gas-btne 


btne 


gas-btne 
btne 
btne 
btne 
btne 

gas 

gas 


UTAH 


gas-btne 


gas-gaso 


HP of 
Driving 
Engine 


140 
185 


145 


145 
180 
150 
150 
145 
145 


145 


100 
140 
140 


225 
145 
145 
225 
225 
145 
145 


200 


WEST VIRGINIA 


gas 
gas 


gas 


145 
175 


128 


128 


CANADIAN DRILLING CONTRACTORS 


Able Drig Co Three Hills Alberta Canada 
Arrow Drig Co 201 Oil Exchange Bldg Calgary Alberta Canada 
Peter Bawden Drig Ltd 810-A First St W Calgary Alberta Canada 
Big Horn Drig Ltd 6530 100th St Edmonton Alberta Canada 
Border Drig Co Ltd Box 40 Lloydminster Alberta Canada 
Brinkerhoff Drig Co Ltd 1001 Mobil Oi! Bidg Calgary Alberta Can 
Brown Drig Ltd 10509 81st Ave Edmonton Alberta Canada 
Cactus Drig Corp Ltd Box 853 Calgary Alberta Canada 
Can American Drig Ltd 320 Seventh Ave W Calgary Alberta Can 
Can-Tex Drig Co Ltd 239 Sixth Ave W Calgary Alberta Canada 
Cascade Drig Co Ltd 330 Ninth Ave W Calgary Alberta Canada 
Central Leduc Drig Co Ltd 224 Ninth Ave W Calgary Alberta Can 


R-38 


ROTARY AND CABLE TOOLS 


ALPHABETICAL LISTING 


Workover 
Bottom and 


Top to 


Drig Cleanout Rig Make 
Cap. Depth Cap. and Model 


Ft Wrth J 
4000 5000 «2B Erie 36-1 
5000 5000 Crdwil RL 
8500 Crdwil RL 
8500 Crdwil RL 
4500 Wikr-Nr S-45 
7500 10,000 Crdwil RL 
5000 6000 Wich 66 Spdr 
4000 5000 Wich 61 Spdr 
8000 Crdwil RL 
8000 Crdwil RL 
5000 9000 4 Wikr-Nr S-33 
Wikr-Nr Spdr 
5000 Wikr-Nr C-33 
8000 Wichtex E-75 
8000 Wichtex E-75 
5000 5000 Wichita 61 
5000 5000 Wichita 61 
5000 5000 Wichita 55 
B Erie 36-L 
4500 6000 M-CSCO U-34 
4000 5000 8B Erie 36-L 
4000 5000 B Erie 36-L 
6000 9000 «iB Erie 48-1 
6000 9000 B Erie 48-L 
5500 Wichita 
7000 =Wikr-Nr C-34 
10.000 Frnks 
3500 B Erie 36-L 
5000 6000 B Erie Spdr 36-1 
3500 5000 Nati Mach 2 
5000 6000 B Erie Spdr 36-1 
5000 6000 B Erie Spdr 36-1 


Commonwealth Drig Co Ltd 122 Eighth Ave W Calgary Alberta Can 
Coralta Drig Ltd Box 4104 Edmonton Alberta Canada 

Dallas Drig Co Ltd 1208 First Not! Bk Bldg Dallas Tex 

Devon Drig Co Ltd 703 Fifth St W Calgary Alberta Canada 
Double "A" Drig Co Ltd 709 Eighth Ave W Calgary Alberta Can 
Duke Drig Co Ltd 239 Eighth Ave W Calgary Alberta Canada 
Eakle & Holder Drig Co 116 Mulberry St Evansville Ind 

General Petr of Canada Ltd 224 Ninth Ave W Calgary Alberta 
Gustavson Drig Co Ltd 203 Empire Bidg Calgary Alberta Canada 
Guthrie McLaren Drig Ltd 9916 109 St Edmonton Alberta Canada 
Hewgley Drig Co 704 Wilco Bidg Midland Tex 

Hi-Tower Drig Co Ltd 400 Lancaster Bldg Calgary Alberta Canada 
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Atlantic Refining 
Personnel Teach 
PE Course at Texas 


Seventeen executives, engineers and 
research men from the Atlantic Refin- 
ing Company will present lectures on 
current research, operational applica- 
tions and production problems in a 
unique lecture seminar at the Univer- 
sity of Texas this fall. 

Approximately 200 petroleum engi- 
neering students are expected to enroll 
in the lectures, entitled “Frontiers in 
Petroleum Engineering.” Dr. Paul D. 
Torrey, university special lecturer and 
seminar organizer describes the course 
as an “unusual example of industrial 
cooperation in the training of engineer- 
ing talent.” 


Topics 

The lecturers, representing years of 
industrial experience, will cover such 
topics as the future of offshore drilling, 
the influence of automation and com- 
puters on the oil industry, possible new 
methods of secondary oil recovery, and 
ways to conquer the multi-million dol- 
lar corrosion problem. 

Vern E. Stepp, Atlantic’s chief petro- 
leum engineer and seminar coordinator, 
said the lecturers are engineers, execu- 
tives, consultants, department heads — 
men who are putting into practice the 
concepts which the petroleum engineer 
obtains at the University, men who are 
directly confronted with the problems 
of the petroleum industry 

Stepp opened the lecture series in 
September. J. B. Harrison, Texas-Ex 
from Houston who is Atlantic’s off- 
shore operations superintendent, will 
also speak on “Problems in Offshore 
Drilling.” 

Other lecturers are from Atlantic’s 
Dallas office, except D. R. Patterson, 
district production engineer from Cor- 
pus Christi, who will speak October 20 
on “Applications of Automation — Oil 
and Gas Production Operations.” 

Dallas speakers will include John E. 
Garrett, Jr., Alvin J. Pearson, W. C. 
Pritchett, S. H. Davis, J. E. Lloyd, 
Henry Stiff, Jr., Ben H. Caudle, Henry 
Lewelling, Monte Kaplan, W. F. Kies- 
chnick, C. A. Hutchinson, W. L. Bow- 
ser, R. E. Fields, and Paul W. Stade 








“OIL MINE” USES 
H-R SECTIONAL 
ete]. b's -s fe). t— 


Oil carried by belt conveyors is one unique aspect of this experi- 
mental oil processing plant built in Colorado for the Union Oi! 
Company of California by Stearns-Roger Manufacturing Company 
of Denver. Hewitt-Robins sectional belt conveyors are used to 
carry oil-bearing shale through crushing, screening, storage, and 
final extraction in an operation which may unlock reserves of a 
trillion barrels of oil. Because of standard design and interchange- 
able components, these H-R factory-built sectional conveyors are 
easily lengthened or relocated to give flexibility to the system. 

These pre-engineered conveyors are designed to handle bulk 
materials from wood chips to lead ore at capacities up to 1000 
TPH and speeds as high as 650 FPM. They are easily assembled 
in the field by your own men. 

For information or service, contact your local H-R representa- 
tive or Hewitt-Robins, Stamford, Conn. 


‘OQ HEWITT-ROBINS 


CONVEYOR BELTING AND IDLERS POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE VIBRATING CONVEYORS, SCREENS & SHAKEOUT:S 





H.R PF M fort » - Buff NJ . ) ek } f «Ff 


Amst H © Johannesburg. § A e Eng mM af 
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R-38 


Hunter Drig Ltd 602 Seventh Ave W Calgary Alberta Canada 
Jennings Drig Co (Alta) Ltd 133 Sixth Ave SE Calgary Alberta Can 
Kenyons Drig Ser Co Ltd 10439 82nd Ave Edmonton Alberta Can 
L & J Drig Co Inc 320 Indiana Bk Bidg Evansville Ind 
Lohmann-Johnson Drig Co Ltd 208 Bamlett Bldg Calgary A Con 
M W Drig & Ser Ltd Suite A 328 A 8th Ave W Calgary Alberta Can 
Moore Drig Co Ltd 502 Empire Bldg Calgary Alberta Canada 
Mortenson Drig Co 8706 83rd Ave Edmonton Alberta Canada 
Parker Drig Co of Canada Ltd 409 8th Ave W Calgary Alberta 
Patterson & Culver 80x 92 Dunnville Ontario Canada 

Pennant Drig Co Ltd 108-A 8th Ave W Calgary Alberta Canada 
Petrolia Drig Co Ltd 2412 4th St SW Calgary Alberta Canada 
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Precision Drig Co Ltd 1134 8th Ave W Calgary Alberta Canada 
Reading & Bates Drig Co Ltd Royal Bk Bidg Calgary Alberta Can 
Regent Drig Co Ltd Box 421 Edmonton Alberta Canada 
Rine Drig Co of Canada Ltd 534 8th Ave SW Calgary Alberta Can 
Ryland Drig Ltd 10318 82nd Ave Edmonton Alberta Canada 
S$ & T Drig Co Ltd 10852 82nd St Edmonton Alberta Canada 
Trident Drig Co Ltd 830 Eighth St W Calgary Alberto Canada 
Trinity Canadian Drig Co 1001 F R Webster Bidg 

237 Seventh Ave W Calgary Alberta Canada 
Union Rotary Drirs (Canada) Ltd 155 Wellington St 

Sarnia Ontario Canada 
Wilrich Drig Ltd 10584 107th St Edmonton Alberta Canada 
Wright & Bruce Ltd Suite A 328 A 8th Ave W Calgary Alberta Can 


Canadian Contract ROTARY Drilling Rigs 
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Total HP Total HP Total HP Total HP ‘ 
All Main Drawworks Avail- Rated All Main Drawworks Avail- Rated ; 
Rig Type Mud Makeand ableto Depth with Rig Type Mud Makeand ableto Depth with 
Contractor's Name No Power Pumps Model Drwwks 4%” Pipe Contractor's Name No Power Pumps Model Drwwks 4%” Pipe 
ALBERTA Moore Drig Co Ltd 8 dsl 640 Beth S-55 640 7,500 
Double-A Drig Co Ltd 2 dsl 800 deco H-525 600 8,000 Petrolia Drig Co Ltd 7 dsl 330 = Nati 50 330 7,500 
Hewgley Drig Co 3 dsl Emsco J-750 975 10,000 10 ds! 300 M-CSCOU-34 300 5,400 
Alex S & T Drig Co Ltd 1 dsl 520 Nati 50-A 520 8,000 
Can-Tex brig Co Ltd 7 “Oilwell” 64B 7,500 2 dsl 440 = Nati T-32 270 6,000 j 
Alhambra Eck vitte i 
Can-Tex Drig Co Ltd 10 — Emsco J-1100 15,000 Lohmann-Johnson DrigColtd 2 dsl 218 M-CSCOU-15 500 8,500 } 
Bassano Edmonton | 
Can-Tex Drig Co Ltd 2 Crdwil RL 5,000 Big Horn Drig Ltd 2 dsl 250 Crdwii L 180 3,500 
8 — Nati T-25 5,500 Commonwealth Drig Co Ltd 3 dsl 620 Nati 50 600 6,500 
Bolishili Lake 23 ds! 905 EmscoGC-500 800 9,500 i 
Big Horn Drig Ltd 1 dst 300 «= Crdwil S 350 300 5,000 Coralta Drig Ltd 1 gas 180 =“ Failing 1500 180 =. 1,500 /2%" | 
Moore Drig Co Ltd 6 dsl 400 Emsco 300 300 6,000 Kenyon's Drig & Serv Ltd ll dsl Crdwii 151 5,000/3%" 
Regent Drig Co Ltd 1 dsl 260 Brwstr N-4 260 6,000 Mortenson Drig Co 2 gaso 110 Failing CFD1 110 1,000 
Borland River Regent Drig Co Ltd 3 dsl 720 = Brwstr N-55 520 8,000 
Brinkerhoff Drig Co Ltd 22 dsl 900 Nati 110 1450 15,000 Edson | 
Big Lake Brinkerhoff Drig Co Ltd 21 ds! 850 Emsco GB-800 1269 13,500 
Commonwealth DrigColtd 17 dsl 630 EmscoGB-350 720 6,000 Trident Drig Co Ltd 8 dsl “Oilwell” 96 1680 15,500 | 
Buck Creek Forest Lawn 
Jennings Drig Co (Alberta) Ltd 3 ds! 250 Beth 55 Twister 300 7,500 Trident Drig Co Ltd 9 dsl — “Oilwell” 76 795 10,500 | 
Buck Lake Fox Creek | 
Reading & Bates DrigColtd 3 dsl 950 Nati 75 1050 10,000 Arrow Drig Co 26 dsl 975 Emsco GB-800 1200 13,000 
Calgary Can-Tex Drig Co Ltd 3 —  Emsco GB-800 12,000 
General Pet of Canada Ltd 10 ds! 1400 = Nat! 80 1000 12,000 Petrolia Drig Co Ltd ll dsl 1005 M-CSCOU-40 1005 12,000 
Jennings Drig Co (Alberta) Ltd 4 ds! 360 M-CSCOU-15 720 9,500 Garrington 
Cardston Gen Pet of Canada Ltd 19 dsl 435 Nati T-32 175 5,500 
Pennant Drig Co Ltd 1 dsl 775 M-CSCOU-40 775 11,500 Gilby 
Caroline General Pet of Canada Ltd 3 dsl 425 Nati 50-A 650 7,500 
Gen Pet of Canada Ltd 17 dsl 1400 = Nat! 55 1050 10,000 Girouxville 
Cesstord Gustavson Drig Co Ltd 4 dsl 850 Nati 55 850 10,000 
Precision Drig Co Ltd 3 ds! 276 IdecoH-30-D 276 5,000 Gleichen 
4 dsl 276 ~=—Nat! T-20 276 5,000 Moore Drig Co Ltd 10 ds! 640 Emsco 350 640 6,500 
9 dst 276 = Brwstr N-4 276 5,000 | Grande Prairie 
Chard Duke Drig Co Ltd 8 dsl 500 M-CSCOU-40 670 10,000 
Precision Drig Co Ltd 2 dsl 276 IdecoH-20-D 184 3,500 Gen Pet of Canada Ltd 5 dsl 800 Nati 80-B 1000 12,000 | 
8 dsl 276 IdecoH-30-D 276 4,000 Parker Drig Co of Canada ltd 4 dsl 800 “Oilwell” 76 1100 12,500 
Chigwell 7 dsl 600 Nati 55 670 9,000 
Commonwealth Drig Co Ltd 8 dsl 690 Brwstr N-7 600 8,000 Trident Drig Co Ltd 10 dsl Emsco GB-350 450 7,000 ] 
Cloar Hills 12. ds! M-CSCOU-15 530 7,500 | 
Can-Tex Drig Co Ltd 6 Emsco GA-500  — 8,000 
Cochrane Hi-Tower Drig Co Ltd 8 dsl 570 M-CSCOU-15 600 8,000 ) 
Commonwealth Drig Co ltd 21 dst 1250 ideco7-11 900 10,500 | Harmatten | 
Duke Drig Co Ltd 5 dsl 700 M-CSCOU-20 1386 13,500 Commonwealth Drig Co Ltd 9 dsl 1020 deco 700 940 10,000 
28 dsl 920 Nati 55 1000 10,000 
Gen Pet of Canada Ltd 16 ds! 1050 Natl 55 1150 10,000 Heart River 
Consort Guthrie McLaren Drig Ltd 1 dsl 300 “Oilwell” T-52 350 7,000 
Gustavson Drig Co Ltd 2 dsl 500 Nati T-32 250 6,500 Hinton 
Coronation Pennant Drig Co Ltd 6 dsl 1350 M-CSCOU-40 1200 11,500 
Coralta Drig Ltd 2 gas 180 ‘Failing 1500 180 1,500/2%" 
Cynthia Hunter Drig Ltd 2 dsl 900 CrdwilJ-700 1150 12,000 
Ryland Drig Ltd 2 ds! 670 Natl 50 690 7,500 | Innisfail 
4 dsl 450 Emsco 350 475 7,000 Brinkerhoff Drig Co Ltd 1 dsl 625 EmscoGC-500 846 10,000 
Didsbury Can-Tex Drig Co Ltd 5 “Oilwell” 66 8,000 
Lohmann-Johnson DrigCo Ltd 1 dsl 550 “Oilwell” 66 550 7,500 Gen Pet of Canada Ltd ll dsl 1400 =“ Nat! 80-B 1150 12,000 
Pennant Drig Co Ltd 2 dsl 1155 Brwstr N-7 755 8,500 Hi-Tower Drig Co Ltd 6 dsl 755 “Oilwell” 76 800 12,000 
5 dsl 900 M-CSCOU-40 900 11,500 10 ds! 755 “Oilwell” 76 800 12,000 
Donalda Moore Drig Co Ltd 1 dsl 1000 M-CSCOU-40 1000 10,000 
Trident Drig Co Ltd 13 dsl “Oilwell” 66 530 7,500 Parker Drig Co of Canada Ltd 1 dsl 615 “Oilwell” 76 750 11,000 é 
Drayton Valley 3 dsl 765 “Oilwell” 76 1005 12,000 
Cascade Drig Co Ltd 16 dsl 250 M-CSCOU-34 250 4,500 Regent Drig Co Ltd 6 dsl 750 = Brwstr N-75 780 10,000 
Commonwealth Drig Co Ltd 16 ds! 800 EmscoGB-350 720 7,000 S & T Drig Co Ltd 3 dsl 900 Nati 55 900 9,000 


THE PETROLEUM ENGINEER, October, 1958 


R-40 








THE PETROLEUM ENGINEER, October, 1958 R-39 





























—— EE —— — = = SE ——_—___- _ : ———— = 7S 
Total HP Total HP Total HP Total HP 
All Main Drawworks Avail- Rated All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Make and ableto Depth with 
Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe Contractor's Name No Power Pumps Model Drwwks 4%" Pipe 
dottre Moore Drig Co Ltd 2 dsl 600 Emsco 450 640 7,000 
Regent Drig Co Ltd 2 dsl 520 Brwstr N-55 520 8,000 ? dsl 960 Beth S-55 640 7,500 
Joseph Lake 9 dsl 640 deco 525 640 7,500 
Big Horn Drig Ltd 3 dsl 300 Crdwil L-350 300 4,500 | Red Earth 
Kaybot Commonwealth Drig Co Ltd ll dsl 260 idecoH-40D 300 5,500 
Peter Bawden Drig Ltd 2 dsl 810 = Natl 55 810 10,000 Redueter ‘ 
Brinkerhoff Drig Co Ltd 18 dsl 625 Emsco GC-500 846 10,000 | oes Wut of Conse Las a aes = Sere = aed 
A Gen Pet of Canada Ltd 18 dsl 1400 = Nat! 80-B 1150 12,000 Reading & Bates Drig Co Ltd 1 dsl 300 Nati S0-A 100 1000 
Arrow Drig Co 8 dsl 250 «Emsco GB-350 480 7,000 Can Gee 
. Peter Bawden Drig Lid 10 dsl 900 = Nat! 808 1200 13,500 
Peter Bawden Drig Ltd 1 dsl 415 Nati T-32 275 6,000 Searece 
Brown Drig Ltd 1 ds! 275 Crdwil S 5,000 Reading & Bates Drig Co ltd 4 ds! 950 Nati 80-8 1050 2,000 
Commonwealth Drig Co Ltd ? dsl 750 =Nati 50 530 6,500 Sedgewick 
Rine Drig Co of Canada Ltd = 2 dsI 590 Brwstr N-55 720 8,500 Guthrie McLaren Drig Ltd 2 dsl 500 “Oilwell” T-52 350 7,500 
Ryland Drig Ltd 1 dsl 600 Emsco 450 640 7,500 Simenette River 
McGregor Arrow Drig Co 21 dst 1250 Emsco J-1250 1400 14,000 
Arrow Drig Co 6 dsl 250 Emsco GB-350 350 7,000 Can American Drig Ltd 3 ds! 750 Nati 80-8 1645 10.000 
Leduc Smith 
Wilrich Drig Ltd 4 dsl 220 ‘Failing 2500 220 = 3,000/3%" Can-Tex Drig Co Ltd 9 Crdwil OT },000 
6 dsl 300 M-CSCOU-34 300 6,000 (Southeastern) 
Cactus Drig Corp Ltd 4 dsl 200 EmscoGB-160 200 4,000 
Jennings Drig Co (Alberta) Ltd 1 dsl 250 Beth C-50 300 7,500 Standard 
Nampa Hi- Tower Drig Co Ltd 5 dsl 350 =—s Nati 50 450 5.000 
Trident Drig Co Ltd 14 ds! “Oilwell” 76 795 10,500 9 dsl 285 Crdwii D 300 5,000 
Nanton 
Trident Drig Co Ltd 4 ds! ~ Nati 100 1140 12.000 Regent Drig Co Ltd 27 «dsl 260 «=Brwstr N-4 260 6,000 
Normandville Caen Geer 
Gustavson Drig Co Ltd 5 dsl 420 Natl T-32 275 6.500 Regent Drig Co Ltd 21 dsl 260 «=Brwstr N-4 260 9,000/3%" 
we A Co Ltd 12 dst Nat! 808 ~. 14.000 Parker Drig Co of Canada ltd 5 dsl 420 Nati 50 420 7,000 
Sturgeon Lake 
Otte : i. Peter Bawden Drig Ltd ? dsl 720 “Natl 55 120 9,500 
Trident Drig Co Ltd ? dsl “Oilwell” 76 795 10,5¢0 Commonwealth Orig Co ltd 19 dst 135 Natl SO-A 190 9 500 
Peace River Sundre 
Moore Drig Co Ltd 5 dsl 600 M-CSCOU-15 600 7,500 Cascade Drig Co Ltd 14 dsl M-CSCO U-20 14,000 
Parker Drig Co of Canada Ltd 8 ds! 400 Nati 50 500 6,500 Jennings Drig Co(Alberta) Ltd 2 dsl 250 Beth C-50 300 7,500 
10 ds! 400 Nat! 50-A 500 7,000 Parker Drig Co of Canada Ltd 9 ds! 765 Natl 125 1005 14,000 
Regent Drig Co Ltd 24 ds! 720 =Brwstr N-7 520 8,000 Sunnynook 
Pembina Commonwealth Drig Co Ltd 13. dsl 630 EmscoGA-350 720 6.500 
Arrow Drig Co 19 ds! 250 Emsco GB-350 480 7 Swan Hills 
Peter Bawden Drig Ltd 5 dsl 440 Nati T-32 270 5,500 Can-Tex Drig Co Ltd 12 Emsco GB-800 12,000 
8 dsl 300 ‘Nati T-32 300 6,500 Hi-Tower Drig Co Ltd 3 dsl 525 “Oilwell” 66 550 8,000 
Brinkerhoff Drig Co Ltd 15 dsl 370 = Nati 50-A 600 8,500 Regent Drig Co Ltd 9 dsl 750 = Brwstr N-75 780 10,000 
16 ds! 370 Emsco GA-350 450 7,500 | Thompson Lake 
Brown Drig Ltd 2 ds! 550 Nat! 50 550 7,500 Peter Bawden Drig Ltd 12 ds! 250 Nati T-12 225 4,000 
Cactus Drig Corp Ltd 3 dsl 420 Natl T-32 280 6,000 Three Hills 
Cascade Drig Co Ltd 1 dsl Nat! 50 6,500 Able Drig Co 10 gaso 40 ‘Failing 1500 1,500/2%" 
3 dsl Nat! 50 6,500 20 gas 46 Mayhew 1,000 2%" 
7? dsl Nat! 50-A 7,500 Torrington 
8 dsl Natl 50 6,500 Can-Tex Drig Co Ltd 4 Crdwil OC 8.000 
9 dsl Nat! T-32 5,500 Valleyview 
10 ds! Nat! 50 6,000 Parker Drig Co of Canada ltd 2 dsl 615 “Oilwell” 76 750 11,000 
Commonwealth Drig Co Ltd 10 dsi 550 Ideco H-35D 300 6,500 Vaurhall 
Duke Drig Co Ltd 2 ds! 650 Nat! 50 650 8,000 Peter Bawden Drig Ltd 3 dsl 270 Crdwil S 180 4,500 
Gen Pet of Canada Ltd 14 dsi 350 Crdwil OA 500 6,500 Vegreville 
Gustavson Drig Co Ltd 1 dsl 500 Nat! 50 500 7,500 Wilrich Drig Ltd 2 dsl 300 Nat! T-12 300  4,0003%" 
3 dsl 275 Ideco H-40 300 6,500 Vulean 
Hi-Tower Drig Co Ltd 4 dsl 350 Nati 50 450 6.500 Devon Drig Co Ltd 3 ds! 700 Emsco GB-500 500 9,500 
Parker Drig Co of Canada ltd 6 dsl 420 “Oilwell 52-T 420 6,500 Wainwright 
11 dsl 400 Nati 50 500 6,500 Border Drig Co Ltd 1 ds! 175 Crdwit 150 3,500 
Reading & Bates Drig Coltd 5 dsl 375 Natl 50-A 600 7,000 Waterton Lakes 
Regent Drig Co Ltd 26 dsl 260 Ideco H-40 260 6,000 Commonwealth Drig Co Ltd 1 ds! 1350 Nat 110 1500 14,000 
28 dsl 500 Nat! 50A 520 7,000 Whitecourt 
30 ds! 260 Ideco H-40 260 6,000 Peter Bawden Drig Ltd 9 ds! 1000 M-CSCOU-40 1000 12,000 
Trident Drig Co Ltd 1 dsl “Oilwell” 648 530 6,000 Cascade Drig Co Ltd 17 dsl Nati 75 12,000 
3 dsl “Oilwell” 64B 530 6,000 Duke Drig Co Ltd 9 ds! 500 M-CSCOU-I5 650 8,500 
Penhold Parker Drig Co of Canada ltd 12 dsl 600 “Oilwell” 66 670 9,000 
Hi-Tower Drig Co Ltd 7 dsl 525 “Oilwell” 66 550 8,000 Pennant Drig Co Ltd 4 dsl 1000 Crdwil 0 650 9,500 
Pincher Creek Regent Drig Co Ltd 8 dsl 750 = Brwstr N-75 780 10,000 
Brinkerhoff Drig Co Ltd 8 dsl 900 Nati 110 1200 15,000 25 dsl 750 «Brwstr N-75 = 780 10,000 
19 dsl 850 Emsco A-800 1269 14,000 Wimborne 
Commonwealth Drig Co Ltd 26 ds! 1275 Natl 80B 1410 12,000 Gen Pet of Canada Ltd 15 dsl 1400 Natl 55 1050 10,000 
Regent Drig Co Ltd 7 ds! 1200 Nat! 125 1500 15,000 Windtalt 
Ponoka Reading & Bates DrigColtd 6 dsl 800 =Nat! 80-B 1200 000 
Hi-Tower Drig Co Ltd 1 dsl 525 “Oilwell” 66 550 8,000 
Ram River BRITISH COLUMBIA PROVINCE 
Duke Drlg Co Ltd 6 ds! 850 M-CSCOU-20 1386 13,500 | Alcan Mighway—Rite—142 
7? dsl 850 M-CSCOU-20 1386 13,500 Reading & Bates DrigColtd 7 dsl 800 Nati 55-A 1200 12,500 
Red Deer Alcan Highway — Mile— 143 
Peter Bawden Drig Ltd 6 dsl 722 M-CSCOU-36A 722 8,500 Brinkerhoff Drig Co Ltd 20 ds! 370 = Natl SOA 450 8 50K 
Gen Pet of Canada Ltd 4 dsl 500 Nati 50-A 650 7,500 Blueberry 
6 dsl 400 Nati 50-A 500 7,000 Arrow Drig Co 7 dsl 975 EmscoGC-500 900 9, 00K 
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Total HP Total HP Total HP Total HP 
All Main Drawworks Avail Rated All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Make and ableto Depth with 
Contractor's Name No Power Pumps Model ODrwwks 4%” Pipe Contractor's Name No Power Pumps Model ODrwwks 4%” Pipe 
Dallas Drig Co Ltd 1 dsl 625 EmscoGB-500 750 9,500 Halbrite 
2 dsl 578 EmscoGB-500 560 8,000 Cascad2 Drig Co Ltd 6 dsl Nati T-20 4,500 
3 dsl 500 EmscoGB-350 495 7,000 Killdeer 
4 dsl 500 Emsco GB-350 560 7,000 Commonwealth DrigCo ltd 6 ds! 690 IdecoM-750 600 7,000 
Trinity Canadian Drig Co 3 ds! 720 Emsco 350 670 7,000 | 
4 ds! 990 Nat! 80-8 990 12,009 | ‘\evéudnster 
Peter Bawden Drig Ltd 14 dsl 142. Crdwil 100 2,500 
Boundary Lake 
Arrow Drig Co 4 dsl 500 Emsco GB-350 600 7,000 | Metville 
Commonwealth Drig Co Ltd 15 ds! 800  Brwstr N-7 600 8.000 | Brinkerhoff Drig Co Ltd 12 dsl 200 Nati T-32 300 6,000 
20 ds! 1270 Ideco 7-11 900 10.500 | Can American Drig Ltd 4 dsl 260 Nati T-20 260 4,000 
Dawson Creek | Midale 
Cascade Drig Co Ltd 4 dsi Nat! 50A 7,500 Commonwealth Drig Co Ltd 24 dsl 520 Nati 50 600 6,000 
Gen Pet of Canada Ltd 7? dsi 1400 = Nati 80-B 1300 13,000 General Pet of Canada Ltd 8 dsl 250 Nati T-25 250 5,000 
Trinity Canadian Drig Co 1 dsl 995 EmscoGC-500 770 10,000 | 20 dsl 275 Emsco GB-250T 275 5,000 
5 dsl 1250 EmscoA-800 1150 15,000 Regent Drig Co Ltd 29 dsl 260 Brwstr N-4 260 6,000 
? dsl 875 EmscoGC-500 720 10,000 | Nottingham 
Ft St John General Pet of Canada Ltd 2 dsl 250 M-CSCOU-34 259 4,800 
Brinkerhoff Drig Co Ltd 14 dsl 370 Emsco GB-500 600 8,500 aoe 
Devon Dri 7 9,500 | 
boven Brig Co Lis : oo a a — a — ca | Moore Drig Co Ltd 4 dsl 330 Emsco 300 300 5,000 
Reading & Bates DrigColtd 2 ds! 800 Nati 100 1050 12,000 | Rouleau 
Regent Drig Co Ltd 5 dsl 720 ®Brwstr N-7 520 8,000 | Can American Drig Ltd 2 dsl 659 Nati T-55 975 7,500 
Trident Drig Co Ltd 6 dsl Emsco 500 530 8,000 (Southeastern) 
(Northeastern) Double-A Drig Co Ltd 1 dsl 340 = deco H-30 265 4,500 
Cascade Drig Co Ltd 2 dsl Wisn Rdair 9,200 | 3 dsl 340 = Ideco H-40 265 6,000 
11 ds! Crdwil D 5,500 | Steelman 
Pouce Coupe General Pet of Canada Ltd 1 dsl 250 Nati 50 525 6,500 
Commonwealth Drig Co Ltd 22 ds! 150 Nati 50 530 6,500 Hunter Drig Ltd 1 dsl 450 Crdwil 260 6,000 
Queen Charlotte Isiands Ryland Drig Ltd 3 dsl 320 Nat! T-32 320 6,000 
Cascade Drig Co Ltd 5 dsl Nat! 50A 7,500 Success 
MANITOBA PROVINCE Commonwealth Drig Co Ltd 14 dsl 580 Ideco H-40 D 660 5,500 
Scailion Swift Current 
Commonwealth Drig Coltd 18 ds! 260 IdecoH-25D 300 4,500 Precision Drig Co Ltd 5 dsl 276 = Brwstr N-4 276 5,000 
Virden 10 ds! 550 Ideco525-D 550 7,500 
Peter Bawden Drig Ltd 4 dsl 220 Crdwil Rt 205 4,500 11 dst 550 Créwh D sd paper 
12 ds! 276 ~=Nati T-20 276 5,000 
NORTHWEST TERRITORY Viewtield 
° Can American Drig Ltd 5 dsl 375 ~=Nati T-32 320 5,00 
Peter Bawden Drig Ltd ll ds! 250 Nati T-32 300 5,000 
Weyburn 
ONTARIO PROVINCE Central Leduc Drig Co Ltd 1 dsl 500 Nat! 50 500 6,500 
Lamaton 2 dsl 285 Crdwil TR 66 245 5,000 
Union Rotary Orig (Can) Ltd 1 gas-LPG 200 Nati 40 180 4,000 
3 gas-LPG 200 Nati 40 180 4,000 
ar Cc dian Cable Tool 
Eakle & Holder Drig C 4 ds 300 Nath T-20 300 5,500 anadian Capie fools 
SASKATCHEWAN PROVINCE 
Alsask 
. Top to Workover 
Rine Drig Co of Canada Lid 1 ds! 300 »=Brwstr N-45 350 6,500 HP of Bottom onl 
ascot Rig Type Driving Orig Cleanout Rig Make 
( | ? ° 
Moore Drig Co Ltd ds 320 «= Brwstr N-4 190 4,000 Contractor's Name No Power Engine Cap. Depth Cap. and Mode! 
Biggar = 
General Pet of Canada Ltd 9 ds! 375 += Natl T-25 250 5,500 ALBERTA PROVINCE 
Broadacres Drayton Valley 
Commonwealth Drig Co Ltd 25 ds! 425 M-CSCO U-34D 300 5,500 M W Drig & Serv Ltd 1 dsl 135 6000 Crdwil H 
Carlyle 4 gaso 80 3000 Crdwil Q 
Precision Drig Co Ltd dsl 550 Ideco 525-D 550 7,500 5 dsl 135 6000 Crdwil AH 
Carndutt 7 gaso 80 3000 Crdwil Q 
Can American Drig Ltd ds! 260 Nati T-20 260 4,500 8 ds! 250 12,000 Wisn Spr 3¢ 
Can-Tex Drig Co Ltd 1 Crdwil Ri 5,000 | Medicine Hat 
General Pet of Canada Ltd 21s! 250 Natl T-20 185 4,600 Wright & Bruce Ltd 10 ds! 135 3508 G Erie 28-t 
Hunter Drig Ltd 3 dsl 450 Crdwil 260 6,000 
Precision Drig Co Ltd 6 dsl 276 © \deco H-30-D 276 5,000 , MANITOBA PROVINCE 
Regent Drig Co Ltd 4 ds! 260 BrwstrN-4 260 6,000 | Virden 
22 dsl 260  Brwstr N-4 260 6.000 Wright & Bruce Ltd 9 dsi 135 3500 ~=séBBB Erie 28-1 
Coleville 
Precision Drig Co Ltd 1 dsl 276 \decoH-30-D 276 5,000 ONTARIO PROVINCE 
oteven Lake Erie (North Shore) 
Commonwealth DrigColtd 2 dsl 550 Natl 50 420 6,500 Petterson & Culver 2 gs 60 1500 2000 : om a . 
Kenyon's Drig & Serv Ltd 12 ds! Frnks Comet 658 5,000 3 gas 60 1500 2000 we ott 
Regent Drig Co Ltd 23 ds! 260 Brwstr N-4 260 6,000 Nertolk 
Fay “ Patterson & Culver 1 gas 80 2500 3500 «BB Erie 28-1 
ith Drig Co | y 
Commonwealth Drig Co Ltd 5 ds 260 Emsco GA-250T 310 5,000 SASKATCHEWAN PROVINCE 
Fillmore ' Colevilie 
Commonwealth Drig Co Ltd 12 dsl 260 Nati T-32 300 5,500 Wright & Bruce Ltd 4 gaso 100 3000 -B Erie 24-L 
Florence ds! 135 3500 ~=«s#BB Erie 28-1 
Can American Drig Ltd 1 dsl 350 Nati T-32 275 5,000 14 ds! 135 6000 Crdwil Al 
Frobisher Estevan 
Commonwealth Drig Co Ltd 4 dsl 260 Ideco H-40D 300 6,000 Wright & Bruce Ltd 1 gase 80 3000 © Crdwil Q 
Guernsey ll dsl 135 6000 Crdwil AH 
Can American Drig Ltd 6 dsl 275 =~ Nati T-12 260 3,000 12. ds! 135 6000 Crdwi AH 
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SOME CONTRACT RIGS IN FOREIGN SERVICE 


Total HP Total HP Total HP Total HP 
All Main Drawworks Avail Rated All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Make and ableto Depth wit! 
Contractor's Name No Power Pumps Model Drwwks 4%” Pipe Contraetor's Name No Power Pumps Model Drwwks 4%” Pipe 
ARGENTINA TURKEY 
Tierra Del Fuego Drig & Expl Co In ds! 1259 Nati 80-B 1500 14.00 
Laughlin-Porter Drig Co In 2 gas 740 = M-CSCO U-15 1,500 49 ds! 700 Emsco GB-500 105 50 
8 gas Nat! 75 700 900 Southeastern Asia Drig Co Bge 25 dsl 1040 Nati 139 155 16,00: 
BRITISH HONDURAS 
Kerr-McGee Oil Ind Inc 14 dsl 695 Natl 50 630 9,000 VENEZUELA 
50 dsl 1000 Nat! 55 170 10.000 Santa Fe Drig C 23 «ds! 300  ideco H-40 300 6.00 
COLOMBIA Antoategui 
Drig & Expl Co Inc 42 dsl 1800 “Oilwell” 96 2000 18,000 Helmerich & Payne In 66 dsl Nati 125 
El Centro, Santander Perforaciones Delta C A 2 dsl 260 IdecoH-40-D 400 6,500 
Llano Drig Co 8 dsl 800  ideco H-30 300 4.500 (Caracas Venezuela) 3 dsl 268 = Failing 2066 1,500 
4 dsl 260 Ideco H-40-D 400 6.500 
DOMINICAN REPUBLIC aoe 1200 Emsco UBLS 1690 15,00 
Comet Drig Co 2 dsl 1000 Nat! 75 750 10,000 te! 60  Ideco H-30-D 30 450 
FRENCH WEST AFRICA Barinas 
Ivory Coast Helmerich & Payne In 62 dsl Nati 125 
Laughlin-Porter Drig Co Inc 5 dsl 1080 Nat! 23-9FEB 12,000 67 ds! Nati 110 
Pertoraciones Delta C A 10 ds! 60 Crawl Oo 450 5x 
INDIA (Caracas Venezuela) 
West Bengal . 
Guarico 
ry 82 0 
Southeastern Asia Drig C 6 dsl 1000 Nati 55 5 10,000 <A ee 1 ast % ideco -40-D 40 oon 
IRAN (Caracas Venezuela) 
Southeastern Asia Drig Co Bge 23 dsi 1560 Oilwell” 96 1560 14,000 
Monagas 
JORDAN Helmerich & Payne In 61 ds! Natl 125 
Parker Drig Co 46 gas Nati 75 700 10,000 63 str Nati 34-10 
> str t a] 
users $: aa 
Camdrill International In dsi 255 deco H-30-D 300 4,500 = s an ~ 
> > > stm ; 
2 él 1000 Nat! 110 2400 13,000 Perforaciones DeltaC A Bgel2 ds! 1560 Emsco J-1250 1250 15.00% 
PAKISTAN on 
Southeastern Asia DrigCo 24 dsl 1200 “Oilwell” 96 1600 18,000 me sie = aa - tented ee ih 
27 dsl 1000 Nat! 55 825 10,000 ae ' —" 
Caracas Venezuela 
SICILY 9 ds 1000 EmscoGB-800 900 12,00 
Palermo ll dsl 130 Nati T-12 120 2,506 
Delta Overseas Drig C 1 dsl 900 Ansaldo 2000 600 7,000 Bee 13 dsl 1040 Emsco J-1250 1250 15,000 
2 dsl 260 deco H-30 300 4,500 Bge 14 dsl-ele 2000 Emsco ECB 1200 15,006 
3 dsl 500 Emsco GB-500 500 8,500 Bge 15 dsl-ele 2000 EmscoECB 1200 15,000 
4 dsl Emsco 800 900 11,000 Bge 16 dsl-ele 2000 Emsco ECB 1200 15,00 
U.S. OFFSHORE RIG LOCATOR 
Some abbreviations. To provide the greatest amount of ing Company, Tidewater Oil Company, and Cities 
information in a compact listing, it is necessary to employ Service Oil Company. 
some abbreviations. Manufacturers’ names are indicated in Calco—The California Company. 
the introduction of the RIG LOCATOR. Here is a list of Humble—Humble Oil & Refining Company. 
abbreviations employed in the offshore section for operators M-C-N—Magnolia Petroleum Company, Continental 
and operator groups: Oil Company, and Newmont Oil Company. 
Operators Phillips—Phillips Petroleum Company. 
Bahama Cal—Bahama California Oil Company Shell—Shell Oil Company. 
Blk 27 Associates—Coastal Marine Drilling & Construc- Sinclair—Sinclair Oil & Gas Company. 
tion Company, Phillips Petroleum Company, Gulf Std Cal—Standard Oil Company of California. 
Oil Corporation Superior—The Superior Oil Compary of California. 
CATC—Continental Oil Company, The Atlantic Refin- Texaco—The Texas Company. 


IF YOU NEED A WELL SERVICING UNIT... for jobs all the way from pulling tubing to well work- 
overs .. . check the NEW feature added to this edition of your RIG LOCATOR. Starting on page R-45 
is a list of well servicing contractors, followed by a detailed breakdown of well servicing or pulling units 
as to type, capacities, and where these units are working. This NEW SECTION includes all principal 
types of well servicing units in the U. S. and Canada. 
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CALIFORNIA 


SELF-CONTAINED PLATFORMS 


Rig, Barge Offshore Water Drwwks Total hp | Total hp | Rated Drig 
Owner's Name Name or Operator Location Depth Type Rig Make & | Available | to all Main | Depth with 
Number Drig For (County) Ft Power Model to Drwwks |Mud Pumps 49” Pipe 
Offshore-Submarex Ine “PCS Exploit” Santa Barbara dsl engine | Howard- 175 175 1,500 
| Turner 
“Labusea’”’ Santa Barbara dsl engine | Howard- 165 165 1,500 
Turner 
“Sandab V" Santa Barbara dsl engine | Howard- 175 175 1,500 
Turner 
Richfield Oil Corp “La Ciencia” ° | dsl engine | Hopper Hoist 165 165 1,500 
“Rincon” ° dsl engine | Emsco 160 400 300 4,000 
Sun-Marine Drig Corp “Pacific Driller | Std Cal & | Gaviota 90 dsl engine | Natl 110 1500 2500 16,000 
(Off-Shore Constr Inc) No. 1” Humble | 
Western Offshore Drig & | Rig A Std Cal Summerland 100 AC elec | Natl 80-B 1200 1400 


Expl Co zz 
LOUISIANA 


MOBILE DRILLING BARGES 





Rig, Barge Water Drwwks Total hp | Total hp | Rated Drig 
Owner's Name Name or Operator Location Depth Type Rig Make & Available | to all Main | Depth with 
Number Drig For Designation Ft Power | Model to Drwwks |Mud Pumps! 434” Pipe 
Barnwell Offshore Inc “Mister Cap” Sinclair Ship Shoal 100 dsl-elec | Ideco 2500 2500 25 000 
| Blk 153 E-2500 
Coral Drig Co “Mr Arthur” Caleo Grand Isle 45 dsl-elec Brwstr 1250 2500 20,0004 
Blk 26 | N-12A 
Delta Marine Drig Co Rig 2 Caleasieu | dsl engine | Ideco Bg Gnt 1600 1950 15,000 
“Chris Zeppa” 
Dixilyn Drig Corp Rig 8 oe S Timbalier 105 dsl engine | Natl 2490 2490 25,000 
“Julie Ann” Blk 20 1625DE 
Glasscock Drig Co Rig 12 CATC Eugene Is 97 dsl-elec Natl 160-E 1950 3900 25,000 
“Mr Gus II” k 208 
Humble Oil & Ref Co Rig 47 ° dsl engine | Emsco 260 500 5,000 
GB-250TS 
Kerr-MeGee Oil Ind Ine Rig 47 Phillips W Cameron 36 dsl-elec Emsco 1250 1250 20,000 
Blk 40 EDA-460 
Louisiana Delta Rig | Shell South Pass 40 dsl-elec M-CSCO 1370 1000 20,000 
Offshore Corp Blk 27 | U-1220 
Ocean Drig & Expl Co “Margaret” Shell South Pass Blk 27 4() dsl-elec Emsco EDES 1500 1000 20,000 
“St. Louis” Shell South Pass Blk 27 25 dsl-elec Emsco ECD 1200 1000 15,000 
The Offshore Co Rig 52 Phillips | Eugene Is 55 dsl engine | Natl 130 1650 1650 20,000 
| Blk 129-A 
Marine Drlg Inc Rig 101 : Terrebonne Bay 45 dsl-elec Emseo E A 1600 1700 18,000 
Rowan Drig Co Inc Bge 19 Calco Bay Marchand dsl-elec M-CSCO 2250 2100 =| 20,000 
Blk 1 5 U-1220-E 
Southeastern Drig Corp Rig 22 Texaco Marsh Isle 13 dsl engine | Natl 2200 1550 18,000 
Bge 8 (Southwest) 
PLATFORM-TENDER DRILLING UNITS 
An-Son Offshore Drig Co “Carl B Blk 27 S Timbalier 50 dsl-elec Emsco EDE 2550 2000 23,000 
Anderson” Associates | Blk 27 
Delta Marine Drig Co Rig | ° Caleasieu dsl-elec Emsco 1600 1600 15,000 
“Joseph Zeppa” JB-1250 
Dixilyn Drig Corp Rig 6 ° Bayou Boeuf dsl engine | Natl 130 1650 2475 17,500 
Humble Oil & Ref Co Rig 46 ° dsl engine | Emsco J-1400 1000 1000 16,000 
Rig 49 dsl engine | Emsco J-1400 1000 1000 16,000 
Rig 54 Humble S Timbalier Blk 54 65 dsl engine | Ideco M-2500 1000 1000 16,000 
Llano Drig Co Rig 6 “Clayton | * Morgan City dsl engine | “Oilwell” 96 1800 2475 20,000 
G Dorn” 
Magnolia-Continental- Rig 48 M-C-N FE Cameron dsl engine | Emsco 1040 1040 16,000 
Newmont Bge 4 Blk 62 JB-1250 
Rig 57 Bge 7 M-C-N Ship Shoal Blk 72 dsl engine | Natl 130 1040 1040 16,000 
Nicklos Drig Co Rig 13 CATC West Delta 40 dsl engine | Natl 125 1400 17,000 
“Ernie Miller” Blk 45 
Phillips Petroleum Co Rig 40 4 Bay Marchand dsl engine | Natl 125 1350 1200 16,000 
Reading & Bates George M Shell Eugene Is 86 dsl engine | Natl 130 2000 3000 20,000 
Offshore Drig Co . Reading Blk 175 
“J W Bates’ CATC Vermilion Blk 123 71 dsl engine | Natl 130 2000 3000 20,000 
Rowan Drig Co Ine Rig 17 “ Harvey dsl engine | Natl 125 1305 2100 15,000 
Salt Dome Prod Co Rig 10 “Pelican”| * Morgan City dsl engine | Beth 1013 1500 1500 28,0004 
Southeastern Drig Corp Rig 12 Bge 9 . ' New Orleans | dsl engine | “Oilwell” 96 | 1100 2250 16,000 
SELF-CONTAINED PLATFORMS 
Brewster-Bartle Drig Rig | CATC West Delta 50 dsl engine | “Oilwell” 96 3300 3300 20,000 
Co Ine Blk 45 
Dixilyn Drig Corp Rig 7 ° Bayou Boeuf dsl engine | Natl 110 2475 2475 15,000 
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LOUISIANA — (Continued) 
SELF-CONTAINED PLATFORMS — (Continued) 
Rig, Barge Offshore Water Drwwks | Totalhp | Total hp | Rated Drie 
Owner’s Name Name or Operator Location Depth Type Rig Make & Available | to all Main | Depth wit! 
Number Drig For (County) Ft Power Model to Drwwks ;Mud Pumps) 459" Pipe 
Humble Oil & Ref Co SM-1 . dsl engine | Hopper 300 175 3,500 
Rig 50 Humble Grand Isle 45 dsl engine | M-CSCO 900 150) 10,000 
Blk 16 U-40 
Loffland Bros Co Rig 62 CATC Grand Isle Blk 47 85 dsl-elec Natl 34-10 1500 1600 16,000 
Rig 144 Shell Eugene Is 67 dsl engine M-CSCO 1500 1500 18,000 
Blk 188 U-30 
Nicklos Drig Co Rig 19 CAT( West Delta Blk 45 40 dsl engine Natl 130 2250 2250 20,000 
Phillips Petroleum Co Rig 45 ° Morgan City dsl-elec Emseo ECC 1250 1250 18,000 
Rowan Drig Co Inc Rig 11 CATC Grand Isle Blk 40 dsl engine | M-CSCO 2400 2250 20,000 
U-1220 
Shell Oil Co Marine Shell W Cameron 56 dsl engine | Natl 25 1200 1200 12,500 
Rig 10 Blk 192 
Shoreline Drig Co Ine Rig 7 CATC Grand Isle 92 dsl engine | M-CSCO 2400 2400 20,000 
Blk 47 U-1220 
The Superior Oil Co of Rig 27 Superior Vermilion 25 dsl engine | Natl 125 900 900 12,500 
Calif Blk 76 
Rig 20 . dsl engine | Natl 125 900 900 12,500 
MOBILE DRILLING BARGES 
Nicklos Drig Co Rig 20 Texaco SW Marsh Is 10 dsl engine | Natl 130 2250 2250 20,000 
SL 340 
Zapata Off-Shore Co Rig 3 - SO dsl engine ‘Oilwell’ 96 2080 2150 18,000 
“Vinegarroon” 
PLATFORM-TENDER DRILLING UNITS 
Zapata Off-Shore Co Rig 1 “Nola” . dsl engine | Natl 130 1400 1850 15,000 
MOBILE DRILLING BARGES 
Zapata Off-Shore Co Rig 2 Bahama Cay Sal Bik 80 dsl engine | “Oilwell” 96 1850 1850 16,000 
“Seorpion” Cal B.W.1 
Reported Idle September 1, 1958 * Awaiting Location 
_ - 
U. S. Well Servicing Contractors 
Alphabetical Listing 
A Blackwell & Sunde Co 3135 Cherry Ave Long Beach 7 Calif 
A A A Well Serv Co Box 3581 Shreveport La Bowie Well Serv Box 388 Bowie Tex 
Adams Prod Serv 2 Monte Vista Dr Bakersfield Calif 
C N Adkisson Jr Box 875 McCamey Tex c 
Albright Well Serv Co Box 1192 Hobbs N M C & C Oil Field Serv Co Box 191 Oil City lo 
Allied Well Serv Inc Box 688 South Houston Tex C BS Workover Co 1713 N Espersan Bldg Houston Tex 
Bill Atchley Box 8 Seymour Tex Cactus Well Serv Box 222 Snyder Tex 
Atlas Well Serv Inc Box 387 Ft Morgan Colo Camden Drig Co Box 1418 Corpus Christi Tex 
R L Carpenter Box 452 Sapulpa Okle 
B Carroll Drig Co Inc Box 337 Farmington N Mex 
B & B Oil Well Serv Box 6 Oil City la Carter Well Serv Box 178 Pettus Tex 
B & G Well Serv 2011 S Main Winfield Kans Chambless-Rosen Drig Co Box 4294 Oklahoma City 9 Okla 
B H B Superior Well Serv Inc Box 5 Denver City Tex Chandler Well Serv Co Box 231 El Reno Okla 
B-J Well Serv Box 92 Abilene Tex Chase Well Serv Inc Box 126 Chase Kans 
B K Well Serv Box 365 Plainsville Kans Clarke Oil Well Serv Co Box 2315 Hobbs N Mex 
Bailey Well Serv Inc Box 455 Corpus Christi Tex Clinch Drig Co Box 27 Hazlehurst Miss 
W E Barnett Box 131 Brookhaven Miss Columbia Drig Co 1207 C & | Life Bidg Houston 2 Tex 
Barry Well Drig Co West Star Rt Fallon Nev Cook's Well Serv Inc 3118 S Third Abilene Tex 
Robert M Bass Drig Contr Box 471 Kilgore Tex R A Cooper Drig Co Inc 711 Hulman Bidg Evansville Ind 
Bateman & Whitsitt Inc Box 1956 Hobbs N M Copeland & Fuller Well Serv Box 237 Kenedy Tex 
Bayou Well Works Inc Box 78 New Iberia La Cramer Well Serv 503 N Creek Drumright Okla 
Beckman Inc Box 1524 Muskogee Okla Cron & Gracey Corp 1100 Houston Club Bldg Houston Tex 
M E Billings Well Serv Inc 928 E 15th St Casper Wyo 
J W (Johnny) Birdwell Well Serv Box 201 Kamay Tex 7 
Bivin & Smoot Drig Co Box 147 Overton Tex D & L Drig Serv Box 121 Perryton Tex 
Black Gold Well Serv Box 1427 OCS Lafayette lo Daniel & Langley Box 493 Smockover Ark 
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Dapsco Inc Box 918 Lourel Miss 

Devonian Well Serv Box 2821 Odessa Tex 

Douglas Drig Co Box 748 Oildale Calif 

Douglas V Downing Well Serv Box 206 Devine Tex 

Drig & Prod Co 2907 | St Bakersfield Calif 

E B Duncan Drig & Well Serv Co Inc Box 4096 Shreveport la 


E 
E & O Serv Co Inc Box 3066 Odessa Texas 
King Edwards (Edwards Drig Co) Box 1140 Graham Tex 
Eichler Well Serv Box 515 Jacksboro Tex 
Errol Elkins Drig Co 460 Rio Grande St Eagle Pass Tex 
Robert B Doe Oilfield Serv Rt | 19030 James Rd 
Bakersfield Calif 
Dood Emerson Well Serv & Gen Contrg 1328 S Broadway 
Sulphur Springs Tex 
F 
Forsan Well Serv Box A-584 Forsan Tex 
Fruge Well Serv 1203 Center Vinton lo 
G 
Tine Gaiser Drig Co Box 1506 Bakersfield Calif 
General Prod Serv Inc Box 442 Bakersfield Calif 
General Well Drig Inc Box 1315 Alice Tex 
Gibson Drig Co Box 1540 Kilgore Tex 
Gienn Gillespie & Sons Box 907 Cushing Okla 
C G Glasscock Drig Co 1601 Wilson Tower Corpus Christi Tex 
Glenn Drig Co 38 Kennedy Bidg Tulsa Okla 
Goldsmith Well Serv Inc Box 83 Geldsmith Tex 
Leon Goswick & Co Box 107 Sweetwater Tex 
Graham Bros Oil Well Serv Box 80 Brookhaven Miss 
J P Graham Box 1307 Bay City Tex 
E W Greer Box 191 Borger Tex 
Gulf Tide Drig Co Inc 450 Saratoga Bidg New Orleans la 


H 
H & W Well Serv Box 141 Perryton Tex 
Hale-Cook Serv Co Inc Box 5064 Abilene Tex 
Dick Hamm Drig Co Box 575 Grandfalls Tex 
Dave Harlin Drig Co 107 Bramfield Bldg Snyder Tex 
Harris Drig Co Inc Box 868 Eunice Lo 
Harrison Well Serv Box 21 Denver City Tex 
Harvey Well Serv Inc Box 94 Harvey La 
John Haseman Inc 419 Wilson Bidg Corpus Christi Tex 
Win Hawkins Drig Co 373 San Jacinto Bldg Houston 2 Tex 
Odell Herring Well Serv Box 401 Lindsay Okla 
Hoffman Oil Well Serv Co Box 1167 Seminole Tex 
Huval Well Serv 1601 Christine Pampa Tex 


J 

J-B Swabbing Co Inc Box 1166 Kilgore Tex 

J & M Well Serv Box 445 Mission Tex 

Neil Jackson & Sons Star Route East Artesia N Mex 

Joe's Well Serv Box 612 Smackover Ark 

Johnson Drig & Serv Co Box 3 Magnolia Ark 

F M Johnson Well Serv Box 613 Olney Tex 

Lioyd Jones Drig Co 700 Oil & Gas Bidg Wichita Falls Tex 

Jones Well Serv Co 1201 McKinney Great Bend Kans 
K 

K B M Service Inc Box 1338 Williston N D 

Kay Serv Co Box 123 Alvin Tex 

Keeney Well Serv Co Box 44 Pleasanton Tex 

Kern Drig Co Inc Box 936 Magnolia Ark 

Key & Martin Well Serv Box 624 Dewey Oklo 

C E Knight & Co Box 1688 Snyder Tex 

Line Oil Well Serv Co Box 4447 Oklahoma City Okla 
L 

H J Lininger Box 37 Upper Sandusky Ohio 

Locke Well Serv Box 312 Royalty Tex 

Lodi Drig & Serv Co Box 1669 Longview Tex 
M 

Mac Drig Co Box 2972 Houston Tex 

Macrate Prod Co 3341 Cherry Ave Long Beach 7 Calif 

Maddox Prod Co 2909 Junipero Ave Long Beach 6 Calif 

M L (Mike) Marrs Drig Co Box 985 Drumright Okla 

Curtis Martin Well Serv Box 447 Saint Jo Tex 

Maxwell Well Serv Co Box 475 New London Tex 
Mc 

McAlister Well Serv Box 2214 Wichita Falls Tex 

McCalman Drig Co Inc Box 602 Homer La 


R-46 


McCasiland Well Serv 109 N Avenue M Olney Tex 
McDaniel Well Serv Box 456 Seminole Okla 

McDonald Well Serv Box 2062 Abilene Tex 

B M McGraw Drig Contr 4412 N Western Oklahoma City Okla 


M 

Jack Mercer Well Serv Box 509 Nocona Tex 

Box 7 Whitesboro Tex 
Meyer's Well Serv Box 174 Pleasanton Tex 
Miers Well Serv Inc Box 325 Sterling Colo 
Mills Drig Co Box 871 Seminole Okla 
Mobile Well Serv Box 36 Cayuga Tex 
Mohawk Oil Well Serv Box 1454 Alice Tex 
Moore Prod Serv 1818 East “O" St Wilmington Calif 


N 
N & L Drig Co Box 899 Ardmore Okla 
Nichols & Freeman Well Serv Box 183 Grandfalls Tex 


° 
Oil Well Serv Co 2405 Orange Ave Long Beach 6 Calif 
O'Loughlin Well Serv Co 1006 Locus St Perry Okla 
P 
Payne Bros Drig Co Box 15 Lawrenceville II! 
Dean Penick Casing Pulling Box 5174 Midland Tex 
L V Pennington Star Rt East Artesia N Mex 
J E Perkins Inc Box 3143 Odessa Tex 
Permian Well Serv Inc Box 37 Wink Tex 
Pool Well Serv Co Box 1940 San Angelo Tex 
Post & Brown Well Serv 208 S Main Stafford Kans 
Potter Bros Box 1578 Kilgore Tex 
W R (John) Potter Box 14 Kamay Tex 
Price-Caudle Well Serv Inc Box 453 Seminole Okla 
Price-Sitton Drig Co 406 Lubbock Nat! Bk Bldg Lubbock Tex 
T M Pruett Drig Contr Box 303 Centralia Ii! 


Quad Drig Co Box 974 Ardmore Okla 

R 
R & R Well Serv Co Box 637 Rangely Colo 
R & R Well Serv Co Box 597 Nocona Tex 
Ramey Well Serv 401-P Robertson Bidg Wichita Falls Tex 
G H Ray Well Serv Co Box 68 Cement Okla 
C M Roberson Drig Co 418 Market Shreveport La 
Rocket Well Serv 1706 Hill St Alvin Tex 
Rocket Well Serv Inc Box 1107 Glendive Mont 
Ross Const & Well Serv Box 278 Nocona Tex 

s 
San Juan Drig Co Box 728 Farmington N Mex 
Santa Fe Drig Co Box 310 Whittier Calif 
Savely Workover & Drig Co Box 402 Rosenberg Tex 
Scott's Well Serv Rural Rt 4 Hwy 9 E Seminole Okla 
Shouse & Robinson Box 469 Okmulgee Okla 
Signal Oilfield Serv Inc 415 Petroleum Club Bldg Denver Colo 
Simmons Oilwell Serv 2432 Lemon Ave Signal Hill Calif 
Smaliwood & Son Drig Co 3657 E Kiest Blvd Dallas Tex 
Smith & Breyer 1521 Meadows Bidg Dallas Tex 
K Smith Cable Tools 1801 Van Buren Great Bend Kans 
Sooner Drig Co 412 Federal Nati Bldg Shawnee Okla 
Earl Sossamon Box 4146 Wichita Falls Tex 
Spartan Well Serv 207 S & S Bldg Corpus Christi Tex 
Spears Well Serv Co Box 3187 Victoria Tex 
Spur Well Serv Co Box 1325 Houston Tex 
Stafford Well Serv Box 208 Buffalo Wyo 
Steitie Drig Co 1312 Southwood Dr Alice Tex 
Stewart's Casing Crew Box 14086 Houston Tex 
Harold L Strader Drig Co 3901 Mt Vernon Houston 6 Tex 
Stroube Drig Co Box 730 Corsicana Tex 
Sunnyland Contracting Co Inc Box 388 Rayne La 
Sutton Producing Co Box 6446 San Antonio 9 Tex 

T 
T & H Well Serv Co Box 524 Euni-. to 
Dudley Elrod Taylor 118 Fifth Ave SE Cutbank Mont 
Terminal Drig & Prod Co 2975 Wilshire Bivd Suite 423 

Los Angeles 5 Calif 

Texas Drig Co Box 183 Monahans Tex 
Texas Workover & Oilwell Serv Co Box 32 Liberty Tex 
Thornbrugh Well Serv Co Box 541 Natchez Miss 
J R Todd Co Inc Box 168 Odessa Tex 
Twinoak Drig Co 210 S Morton Okmulgee Okla 
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U Weaver & Savage 130! W Armory Blackwell Okla 
Universal Oilwell Serv Inc Box 1092 Snyder Tex Well Serv Inc 1901 E Virginia Ave Victoria Tex 
Wells Drig Co 5382 Cherry Ave Long Beach 5 Calif 
v Art West Drig Co 205 O'Michael Bldg Odessa Tex 
Varner Oil Well Serv Box 253 Royalty Tex Chet Whaley Well Serv Co Inc 6006 Milort St Houston 2! Tex 
Veeder Supply & Dev Co Box 201 Cherryvale Kans Williams Well Serv Box 313 Stephens Ark 
Carl Vickers Well Serv 1716 Wilson Tower Corpus Christi Tex J C Williams Well Serv Co 603 S Arkansas Springhill Lo 
Williamson Well Serv Inc Box 3828 Odessa Tex 
w Winnsboro Well Serv Box 102 Winnsboro Tex 
W & C Well Serv 306 E Florida St Delhi Lo G W Wittman 1303 N Alabama Okmulgee Oklo 
W M & W Well Serv Co Box 931 Alice Tex Sam E Wood Box 546 Alvin Tex 
J H Wagner Drig Co Box 751 El Dorado Kans Wyoming Well Serv Inc Box 350 Cody Wyo 


U. S. Contract Well Servicing or Pulling Units 


How Estimated Capacity Can How Estimated Capacity Ca 
Unitis No Unit Unitis No Unit 

Make & Model Trans- of Swab- Also Rig Make & Model Trans of Swab Als 

Contractor's Name ‘ No. of Unit ported Drums bing Pulling Drill? Contractor's Name No No. of Unit ported Drums bing Pulling Drill 


General Prod Serv Inc 3 Hopper G Truck 2 6,000 
Citronelie 
Dapsco Inc 5 Wisn Spr 38 Truck 12,500 12,000/2” Yes 
Frnks 658 TM = Truck 12,500 12,000/2* Yes Trailer 
12,000/2%" 
Thornbrugh Well Serv Co Wisn Spr Truck 8,500/2" 
7,500/2%" Hopper GTA 


: 


Ideco Truck 12,500 


NGNN Gn ii wi ww 
p i pe 


ARKANSAS Hopper GTA Truck 


n 


El Dorade 
Daniel & Langley 2 Wisn Sr Truck 


w 


Oil Well Serv Cx ideco 30 Trasler 
Smackover 
Daniel & Langley Wisn Sr Truck Ideco 40 Trailer 


Joe's Well Serv Crdwit H-1000 = Truck ideco 40 Trailer 
Frnks 5000 Truck 0 Wisn Winct Truck 
Cooper Truck ) ideco 30 Traile 
Stephens 
Williams Well Serv Wisn Spr Truck § $ 2 Crdw Tratie 
Ideco # Travle 
Cooper 
Kernan 
Oil Well Serv C 5 ideco H Travler 
CALIFORNIA 
Bakersheid Ideco 30 Trawler 
Adams Prod Serv Wisn Spr Trer Trasler 


ideco 3 Traile 


Robt B Doe—Orifield Serv Crdwil H Long Beach 
Blackwell & Sunde C Went Mrbse 1540 Travie 


Crdwil HL 
Wenr Mrhse 1540 Travier 


Hopper 
ideco H-30-AD 
Hopper Wisn CT 25SP ss Trasler 
Hopper ideco Tj 440 
Hopper IGFA } Crdwil RL-319 


Hopper IGFA Truck 2 c Crdwil RL-319 y 10,000 


Drig & Prod Cx 1 tdeco Rambler Trailer ? ‘ 4 Crdwit KLGMD 
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Contractor's Name 


Rig Make & Model Trans- of 


How 


Estimated Capacity 
Unitis No : - 


Swab- 


No. of Unit ported Drums bing Pulling 


Can 
Unit 
Also 


Drill? Contractor's Name 


How 

Unitis No 
Trans- of Swab- 
ported Drums bing 


Estimated Capacity Can 
- — Unit 

Also 
Drill? 


Make & Model 


No. of Unit Pulling 





0 cae 





Macrate Prod Co 


Maddox Prod Co 


Oil Well Serv Co 


Simmons Oslwell Serv 


Ventura 
Terminal Drig & Prod @o 


Moore Prod Serv 


Terminal Drig & Prod Co 


Ft Morgan 
Atlas Well Serv inc 


Rangicy 
R & R Well Serv Co 


10,000 12,000/2° 
10,000/2%" 
8,000/3” 
12,000/2” 
10,000/2%" 
8,000/3” 
12,000/2” 
10,000/2%" 
8,000/3" 
14,000/2” 
12,000/2%" 
10,000/3” 
12,000 /2” 
9,000/2%" 
7,000/3” 
17,000/2” 
13,000/2" 
10,000/3” 
17,000/2” 
13,000/2%" 
10,000/3” 
12,000/2%” 
6,500/3” 
13,000/2%”" 
7,000 /3” 
5,000/2%” 
4,000/3° 
7,000/2%" 
6,500/3” 
13,000/2%”" 
7,000/3” 
6,500/2%" 
4,500/3” 
13,000/2%”" 
7,000 /3” 
13,000/2%”" 
7,000/3” 
10,000/2%” 
8,000/2%” 


Ideco H-30 Trailer 2 


Wanr-Mrhse 15-40 Trailer 2 10,000 


Wgnr-Mrhse 15-40 Trailer 10,000 


Wenr-Mrhse 15-40 Trailer 


Hopper 


Wisn Spr Trailer 


Wisn Mogul Trailer 


Wisn Mogul Truck 


Ideco Truck 
Ideco Trailer 
Crdwil Truck 
Ideco 30 Trailer 
Wisn Truck 
Ideco 30 Trailer 
Ideco 30 Trasler 


Truck 
Self-prop 


ideco H-30AD 
Hopper 1G-TA 
ideco Rambler Truck 11,500/2%" 
8,000/2” 

6,000/2%" 
5,000/3" 

10,000/2” 

10,000/2%" 
9,000/3” 

10,745/2%" 
9,420/2%" 
10,600 /2%" 
15,000/2%" 
13,400/2%" 
10,000/2%” 
5,000 /2%” 


Crdwil Trailer 


Hopper Horst 


Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


Finks 65-44 
Ideco H-30 
ideco 

Wisn 

Ideco H-30 
Crdwil RL 
Crdwit HL 


NR NRA AR 


COLORADO 


8,500/2” 
7,500/2% 
6,000 3” 


Finks Rocket Truck 


16,000 /2” 
12,500, 2 
10,000/3” 
16,000 /2” 
12,500/2% 
10,008 /3” 
16,000 /2” 
12,500/2% 
10,000/3” 
16,000/2” 
12,500/2% 
10,000 /3” 
16,000/2” 
12,500/2%" 
10,000/3” 
16,000/2” 
12,500/2%” 
10,000/3” 
16,000/2” 
12,500/24” 
10,000/3” 


Frnks 658TD 


Frnks 658TD 


Frnks 658TD 


Frnks 658TD 


Frnks 658TD 


Frnks 658TD 


Frnks 658TD 


Yes 


Miers Well Serv inc 


Signal Oilfield Serv Inc 


Chase 
Chase Weill Serv Inc 


Post & Brown Well Serv 


B K Well Serv 


Chase Well Serv In 


Post & Brown Well Serv 


Prati 
Chase Well Serv Inc 


Stattord 
Post & Brown Well Serv 


Winfield 
B & G Well Serv 


Dethi 
W & C Well Serv 


Eunice 
T & H Well Serv Co 
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13,500 16,000/2" Yes 
12,500/2%" 
10,000/3” 
16,000/2” Yes 
12,500/2%" 
10,000 /3” 


Frnks 658TD Truck 1 


Frnks 658TD 13,500 


12,000/2” Yes 
10,000/2%" 
8,500/3” 
7,500/2” No 
6,000/2%" 
5,000/3” 
12,000/2” Yes 
10,000/2%" 
8,500/3” 
12,000/2” Yes 
10,000/2%" 
8,500/3” 
12,000/2” 
10,000/2%" 
8,500/3” 


Froks Cruiser 


Frnks Cruiser 


Frnks Rocket 


Frnks Rocket Truck 


Frnks Cruiser Truck 


Frnks 658/44 = Truck 
KANSAS 


Frnks 4000TM = Truck 


Frnks 447M Truck 


Frnks 
Frnks 


Finks 


Frnks TM44 


Crdwii H 


Frnks 657M 


Frnks 447M 


Fraks 55 
Crdwil 
Frnks 55 
Froks 
Frnks 
Cooper 


Froks DTM 


Truck 
Truck 
Truck 


Csdwi! 
Frnks 
Frnks 


Truck 
Truck 
Truck 
Truck 


Crdwil AH 
Crdwil H 
Cooper 
Crdwil AH 


LOUISIANA 


7,000/2” 
5,000/2%” 
7,000/2° 
5,000/2%” 
7,000/2” 
5,000/2%” 


Wichtox C-60-HD Truck 
Wichtex C-60-HD Truck 
Wichtex C-60-HD Truck 
10,000/2” 

8,000/2%" 


10,000/2” 
8,000/2%" 


Wisn Spr 


Wisn Spr 
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How Estimated Capacity Can How Estimated Capacity Can 

Unitis No - Unit Unitis No Unit 

Make & Model Trans- of Swab- Also Rig Make & Model Trans of Swab Also 

Contractor's Name No. of Unit ported Drums bing Pulling Drill? |} Contractor's Name No No. of Unit ported Drums bing Pulling Drill? 











| 

Wisn Spr Truck 1 12,000 No | 2 Wisn Spr Truck l 11,000/2” No 

Wisn Spr Truck 1 10,000/2” No 11,000/2%" 
8,000/2%" Wisn Spr 38 Truck 11,000/2” No 

Wisn Spr Truck 10,000/2” No 11,000/2%" 
8,000/2%" | Graham Bros Oil Well Serv Wisn Spr Truck 

Wisn Spr Truck 12,000 No 

Wan Sp Vousk 10,908/2° me ga Frnks 658TM Truck 
8,000/2%" 

Wisn Spr Truck 10,000 No 

Wisn Spr Truck 12,300 No Laure! 


Wisn Spr 38 Truck 10,000/24" No |  Dapsco Inc Wisn Mogul 
Wisn Spr 


M 
Bayou Well Works Inc 70 Brwstr Truck 15,000 aeaaees 
Froks 658TM 
Black Gold Well Serv Crdwil H Skid Mt'd 1 (Concentric Tubing) 
Wisn Trailer 1 (Concentric Tubing) Wisn Spr 
Cooper Skit Mt'd 1 (Concentric Tubing) | Frnks 658TM 
New Iberia 
Bayou Well Works Inc Cooper Truck 1 12,500 Natchez 
Wisn Truck . 12,500 Graham Bros Oil Well Ser Crdwil K 
Wisn Truck 1 12,500 F 
Oil City 
B & 6 Oil Well Serv Touch 2,500 Thornbrugh Well Serv Co Wisn Spr Truck 
Wisn Spr Truck 
Truck 2,500 , © Wisn Spr Truck 


C & C Oil Field Serv Co Truck 5,000 wien See —_ 
Cooper 38 Truck 


Wisn Spr 38 Truck 


MONTANA 


Cut Bank 
Dudley Elrod Taylor Crdwil AH Truck 
Frnks 26 Truck 


Glendive 
K BM Well Serv inc Crdwil Truck 


Wisn Mogul 42. Truck 
Wisn Spr 38 Truck 


Shreveport | Rocket Well Serv Finks 658 Truck 
AAA Well Serv Co inc Cooper P-32 Truck 
Frnks 658 Truck 
Cooper P-42 Truck 
Wisn Sr Truck < Signal Oulfieid Serv In Frnks 658/65 Truck 
| Frnks 658 65 = Truck 
Brwstr 70 Truck 4 
E B Duncan Drig & Well. Frnks 5000 Truck NEW MEXICO 


Serv Co Inc 
Artesia 
Springhill Nei! Jackson & Sons Wisn Truck 
J C Williams Well Serv C Wisn Sr * Truck 2 Crawl Treck 
Wisn Spr Truck 
Wisn Spr Truck 
Wisn Spr Truck 3 Wisn Spr Truck 
Wisn Spr Truck 
8 Wisn Spr Truck | 
Thibodaux L V Penningtor 1 Frnks Se 
Bayou Well Works Inc 58 Wisn Truck 4 
Venice 
Bayou Well Works Inc Wisr barge 


MISSISSIPPI 
Baxterville Farmington 
Dapsco Inc Wisn Spr Truck y Bivin & Smoot Drig Cc Frnks Rocket Truck 
Wisn Spr Truck 
Beth S-40 Truck 
Signal Oilfield Serv In Finks 65/44 
Frnks 658TM = Truck 
rks ru 


Albright Well Serv Co Froks 65 
Frnks 658TM = Truck 5 Frnks 65 


Frnks 658 
Bolton 
Graham Bros Oil Well Serv 3 «Wisn Spr 7 Frnks 658 


Brookhaven Frnks 658 
W E Barnett Wisn Spr Truck } 
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How Estimated Capacity Can How Estimated Capacity Can 

Unitis No Unit Unitis No Unit 

Make & Model Trans of Swab Also Rig Make & Model Trans- of Swab- * Also 

Contractor's Name No. of Unit ported Drums bing Pulling _ Drill? Contractor's Name No No. of Unit ported Drums bing Pulling _ Drill? 





Frnks 658 Truck 2 13,000 13,000/2" Yes 11 Wisn Spr38 Truck 2 13,500 15,000/2" No 
12,000/2% 12,000/2% 
9,000/3” 
Froks 658 Truck 2 13,000 13,000/2” OKLAHOMA 
12,000/2% Blackwell 
9,000/3” Weaver & Savage Crdwil H Truck 7,000/2” 
Bateman & Whitsitt Inc Crdwil K Truck 5,000/2% 
Hopper GXFA = Truck 2 15,000 /2” 4,500/3” 
12,500/2% Froks 44 10,000/2” 
9,000 /3 8,000/2% 
Frnks 658 Truck 2 15,000 ) 6,000/3” 
12,500/2% Froks 65 , 12,000/2” 
9,000 10,000/2% 
7,000 /3” 
Finks 658 Truck 2 15,000 Crdwil H 7,000/2” 
12,500 /24 5,000/2% 
9,000 4,500 3” 
Franks 7000 15,000 c Cement 
12,500/2% G H Ray Well Serv Cc Wisn Master Truck : 8,000/2% 
9,000 Crdwi! RL Trailer 12,000/2% 
Frnks 658 Truck d 0 Crdwil S-60 Truck 8,000/2% 
12,500/2% } Wisn Spr Trailer 12,000 /2% 
9,000 Crdwil S-230 Truck 8,000/2% 
Froks 658 é ) Weaver & Savage Frnks 44 Truck 2 10,000/2” 
12,500/2% 8,000/2% 
$,000 6,000 /3” 


Frnks 658 2 Foes Chandier 
a Chandler Well Serv Cc Frnks 44DTM 8,000/2” 
6,500/2%" 
Hopper GXFA 7 Froks 440TM ’ 8,500/2" 
6,500/2% 
Frnks 44DTM 8,500/2” 
Hopper GXFA Truck 2 6.500 /2% 


it v od 
Clarke Oil Well Serv Co Frnks 658 Truck Key & Martin Well Ser Cooper W-S 3,000/2 
2,500/2% 


2,000/3” 
2 Cooper W-S 2,500/2” 
Frnks 658 Truck 2 ¢ 2,000/2% 
1,500/3” 

Drumright 
Cramer Well Serv Froks 65 2 7,500/2” 
5,000/3” 
- 2 Freks 5000 2 5 7,500/2” 
Finks 65 5000/3” 
Frnks 65 1 10,000 /2” 
Frnks 65 7,500/2” 
Finks 658 Truck Frnks 65 2 7,500/2” 
5,000 /3” 
; Frnks 65 2 7,500/2” 
Frnks 658 Truck 2 2 ( 5.000 /3” 


Hobart 


Froks 658 ) ' Earl Sossamon Wikr-Nr C-23 Trailer 2 5 4,000 
3,500 


2,500 3 


Frnks 658 Truck 


Frnks 658 Truck 2 ( | Lindsay 
Odell Herring Well Serv Inc 2 Frnks 658 Truck 
Frnks 658 Truck 


Frnks 658 
Frnks 658 Truck 


Frnks 658 Truck 
NORTH DAKOTA 
Keene Frnks Rocket Truck 
K BM Well Serv Inc Wisn Megu! 42 Truck 
Okmuigee 
Wisn Spr 38 Truck 2 r G W Wittman 3 Cooper W-226 Truck 


Wisn Spr 38 Truck 2 Perry 


O'Loughlin Well Serv Co 101 Froks 65 
Wisn Spr 38 Truck 


Tioga Finks 65 
K B M Well Serv inc Finks 658 DIM2 Truck 


Frnks 658 DTM2 Truck 2 Sapulpa 


R L Carpenter Cooper W 
Wisn Spr 38 Truck 
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RAW ITE 








Contractor's Name 


Seminole 
McDaniel Well Serv 


Mills Drig Co 


Price Caudie Well Serv Inc 


Scott's Well Serv 


Abilene 
B-) Well Serv 


Cook's Well Serv inc 
Hale-Cook Serv Co Inc 
McDonald Well Serv 


Alice 
Mohawk Oil Well Serv 


W M & W Well Serv Co 


Rig Make & Model 


No 


No. of Unit 


Frnks 65-DTM 
Frnks 65-DTM 


Finks 44-DTM 


Crdwil K-203 


Crdwil K-203 


Finks 65 


Frnks 44 


Frnks 44 


Frnks DTM-658 
Frnks TM-44 
Frnks TM-44 
Frnks DTM-44 
Froks TM-44 
TEXAS 


Wisn Spr 


Wichtex C-65 


Wichtex C-60 


Wichtex C-65 


Wichtex C-65 


Wichtex C-60 


Wichtex 57 
Wichtex 
Frnks 44DTM 


Frnks 440TM 


Wisn Spr 38 


Wichtex C-60 


Wisn Spr 


Wisn Spr 


Wisn Spr 


ocs 


Wisn Spr 


Allis Chmrs 


Wisn Spr 


Wisn Spr 
Wisn 38 


Wisn Spr 


How 
Unit is 
Trans- 


ported 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 
Truck 
Truck 
Truck 
Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 
Truck 


Truck 


No 


Estimated Capacity 


Swab- 
bing Pulling 


10,000 /2” 
6,500/2%" 
10,000/2” 
6,500/2%” 
10,000 /2” 
6,500/2%" 
12,000 /2” 
12,000/2%”" 
12,000 /2” 
12,000 2%” 
10,000, 2” 
10,000/2%” 
10,000/3” 
8,000 10,000,/2 
10,000/2%" 
10,000 /3” 
10,000/2” 
10,000/2%” 
10,000/3” 
12,000 
8,000/2%" 
6,000 
6,000/2%" 


6,500 
6,500 


5,500 


10,000 


10,000 


8,000 


7,500 
8,000 
9,000/2” 
6,000 /2% 
10,000 /2” 
7,000/2%" 
10,000 /2” 
7,000/2%4" 
4,500/2” 
3,000 /2%" 


9,000/2” 
7,500/2% 
6,500/3” 
9,000 /2” 
7,500/2%” 
6,500/3” 
9,000/2” 
7,500/2%" 
6,500/3” 


7,000/2 
6,000 
5,000 


Can 
Unit 
Also 
Drill? 
No 


No 


No 





Contractor's Name 


Alvin 
Kay Serv Co 


Rocket Well Serv 
Sam E Wood 


Andrews 
Pool Well Serv Co 


Williamson Well Serv Inc 


Baytown 

Rocket Well Serv 
Bay City 

J P Graham 


Big Lake 
Pool Well Serv Co 


Big Spring 

Forsan Oil Well Serv 
Bowie 

Bowie Well Serv 


Bryson 
Eichler Well Serv 


Cayuga 
Mobile Well Serv 


Charlotte 
Meyer's Well Serv 


Colcrado City 
W &C Well Serv 


Conroe 
Spur Well Serv Co 
Corpus Christi 
Spartan Well Serv 


Crane 
J R Todd Co Inc 


Make & Model 
No. of Unit 


Wisn Mogul 
Wisn Sr 

Frnks 65TM 
Ideco H-20 


Wisn Gat 


Wisn Spr 
Wisn Spr 38 
Wisn Spr 
Wisn Mogul 42 
Wisn Spr 38 
Froks 658 
Froks 658 
Frnks 658 
Frnks 658 
Froks 658 
Frnks 658 
Frnks 658 


Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 38 
Wisn Spr 38 
Wisn Spr 
Wisn Spr 38 
Frnks 

Frnks 658DTM 
Wichtex C-65 
Wichtex C-65 
Wichtex C-65 


Wichtex C-60 
Wichtex C-65 


Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 


Wisn Spr 


Wisn Spr 38S 
Wisn Spr 38S 


Wisn Spr 38S 


Frnks 65-TD 


Crdwil KL 


Crdwil K 


Crdwil AL 


Crdwil K-200 


Crdwil K-200 


Crdwit K-200 


How 
Unit is 
Trans- 


ported Drums 


Truck 
Truck 
Truck 
Truck 


Trailer 


Truck 
Truck 
Truck 
Trailer 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


Truck 
Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


Truck 


No. 


of 


NNN NNN PR hm Bh 


NRF NN Ke NN 


nm 


Estimated Capacity Can 
- Unit 
Swab- Also 
bing Pulling Dv ili? 


11,000 
5,500 
9,500/2” 
11,000/2” 
9,000/2%" 
14,000/2” 
13,000 /2%”" 


8,000, 2%" 
10,000 /2%” 


14,000/2%” 
14,000/2%" 
13,500/2%" 
13,500/2%” 
13,500/2%” 
13,500/2%" 
13,500/2%" 
13,500/2%” 
13,500/2%” 


9,500/2” 


8,000 
6,000 
4,500 
13,000 /2 
12,000 
10,000 
13,000, 2 
12,000 
10,000 /3” 
13,000/2” 
12,000/2$ 
10,000 3” 


13,000 
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How Estimated Capacity Can How Estimated Capacity Can 

Unit is No. - —— Unit Unitis No Unit 

Make & Model Trans- of Swab- Also Rig Make & Model Trans of Swab Also 

Contractor's Name No. of Unit ported Drums bing Pulling _Drill? Contractor's Name No No. of Unit ported Drums bing Pulling _—Drill? 





Crdwil K-200 Truck 2 13,000 13,000/2" Yes 7? Cooper TR-42 Truck l 10,000 
12,000/2%" 8,000 
10,000 /3” Cooper AP-138 Truck 10,000 
Williamson Well Serv Inc Frnks 658 Truck 13,500 13,500/2%" 8,000 
16 Frnks 658 Truck 13,500 13,500/2%” Frnks Skid Mt'd 10,000 
35 Frnks 658 Truck 13,500 13,500,/2%”" 8,000 
Denver City Kamay 
8 HB Superior Well Serv Inc 2 Cooper Al42-42 Truck 2 13,000 14,000/2" W R Giohn) Potter Wisn Spr Truck 
12,500/2%" 
11,0003” Wisn Master Truck 
Cooper Al42-42 Truck 000 14,000, 2” 
12,500/2%" 3 W Giohnany) Birdwell Well 2 Wisn Master Truck 
11,000 /3” Serv Wichtex C-65 Truck 
Cooper 1420-48 Truck ,000 16,000/2” Wikr-Nr Truck 
13,500/2%" Wichtex C-65 = Truck 
12,000/3" Kenedy 
Harrison Well Serv Wisn Mogul Truck 12,000/2%" Copeland & Fuller Well Serv Wisn Spr 38 Truck 


Wisn Mogul Truck 12,000/2%" 
Devine Cooper A-38 Truck 


Douglas V Downing Well Serv Border Foundry Truck , 4,000/2” 
3,500/2%" Kilgore 
2500/3" Bivin & Smoot Drig Co Wisn Mogul 
Wisn Spr Truck . 7,000/2° 
6,500/2%" 
5,500/3” Potter Bros Wisn Spr Truck 
Wisn Spr Truck ; 7,000/2° 
6,500/2%" 
5,500/3” Crdwil Truck 
Wisn Spr Truck ‘ 7,000/2° 
6,500/2%" 
5,500/3” Wisn Spr 
Wisn Sr Truck , 5,000 /2” 
4,500/2%" 
3,500/3” J-B Swabbing Co Inc 2 Wisn Spr Truck 
Meyer's Well Serv Wisn Jr . 4,500/2” 
4,000 2%" Cooper Tractor 





E! Campo 


Kay Serv Co Finks Truck Wisn Spr Truck 


Forsan | Wisn Spr Truck 
Forsan Oil Well Serv ll Frnks 33 Truck 3,500/2%" Yes 
33 Crdwil 856 Truck 3,500/2%" Yes Wisn Spr Truck 
44 Frnks 44™™ Truck 6,500/2%" Yes 
658 Frnks 658 Trailer- 13,000/2%" Yes Wisn Mogul 
Truck 
856 Wisn Spr Truck 10,000/2%" Yes Wisn Spr Mogul Truck 
Freer . 
Douglas V Downing Well Serv 5 Frnks Truck . 4,000/2” No Wisn Spr Truck 
3,500/2%" 
2,500/3” Liberty 
Steitile Drig Co Wisn Mogul Trailer 16,000/2%" Texas Workover & Oil wel! Wisn Spr Truck 
Goldsmith Serv Co 
Goldsmith Well Serv inc Wisn Mogul Truck 10,000/2%" Wisn Spr Truck 
Wisn 38 Truck 8,000/2%" 5 Wisn Spr Truck 
Grandtalts Lodi 
Nichols & Freeman Well Serv Wisn Sr Truck t 5,000/2” Lodi Drig & Serv Co Wisn Spr Truck 
4,000/2%" | Wisn Spr Truck 
2,500/3” | Wisn Spr Truck 
Truck . 4,000/2” Wisn Spr 38 Truck 
3,500/2%" Wisn Spr 38 Truck 
2,500/3” | 
5,000/2” Dean Penick Casing Pulling Wisn Spr Truck 
4,000/2%”" | 
3,300/3” 
Wisn Spr 8,000/2” Pool Well Serv Co Wisn Spr 38 Trailer 
5,000/2%” ? Wisn Mogul 42 Trailer 
4,000/3” 2 Wisn Mogul 42 Trailer 
Wisn Spr 38 ' 10,000 /2” Williamson Well Serv Inc Frnks 658 Truck 
10,000/2%” Finks 658 Truck 
7,000/3” | Frnks 658 Truck 
High Island Frnks 658 Truck 
Kay Serv Co Wisn Mogul Mabank 
Houston Mobile Well Serv Wisn Spr Truck 


Spur Well Serv Co Frnks 65-TD 


Stewart's Casing Crew Cooper E Mission 
} & M Well Serv Cooper L-145 Trailer 2 8,500 
Cooper 420 
Cooper 1-36 Truck 10,000 


Cooper 420 | New London 
Maxwell Well Serv Co Wisn Spr Truck 


Cooper 420 
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Contractor's Name 


Necona 
Jack Mercer Well Serv 


R & R Well Serv Co 


Ross Constr & Wh Serv 


Novice 

Pool Well Serv Co 
Odessa 

Devonian Weill Serv 


E & O Well Serv Co Inc 
J R Todd Co Inc 


Williamson Well Serv Inc 


Olney 
McCasland Weill Serv 


D & L Drig & Serv 


H & W Well Serv 


Make & Model 
No. of Unit 


Unit is 
Trans 
ported 


No 
of 


Drums bing 





Estimated Capacity Can 
Unit 

Swab- Also 

Pulling Drill? 





Wisn Spr 


Wisn Spr 


Wisn Spr 


Wisn Spr 


Wisn Sr 


Wichtex E-75 


Wichtex C-65 


Wichtex E-75 


Wichtex E-75 


Wichtex E-75 


Wichtex E-75 


Wichtex E-75 


Wichtex 
Wichtex 
Wichtex 


Wichtex 
Crdwil 


Wisn Sr 


Frnks 658 


Crdwii S 
Frnks 658DTM 


Froks 658DTM 


Frnks 658 DTM 


Finks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Frnks 658 


Wichtex 2TD 


Wichita Jr 


Crdwil K-200 
Frnks 44 
Crdwil AH 
Wisn Spr 
Wisn Spr 38 


Wisn Spr 38 


Wisn Spr 38 


Truck 


Truck 


Truck 


Truck 
Truck 


Truck 


Truck 


Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


Truck 


l 


NNN NNN NHN YP 


nN 


10,000/2" Yes 
8,500/2%" 
6,500/3” 
10,000/2” 
8,500/2%" 
6,500/3” 


3,000/2” 
2,500/2%" 
2,50073” 
9,500/2” 
9,500/2%" 
8,000/3” 
7,500/2° 
7,500/2%" 
6,500/3” 
9,500/2” 
9,500/2%" 
8,000/3” 
9,500/2” 
9,500/2%” 
8,000/3” 
9,500/2” 
9,500/2%" 
8,000/3” 
9,500/2” 
9,500/2%" 
8,000/3” 
9,500/2” 
9,500/2%" 
8,000/3” 


7,000/2” 
5,400/2" 


8,000/2” 
7,000/2%" 


5,000/2%” 


15,000/2” 
14,000/2%” 
11,000/3” 


13,000/2” 
12,000/2%" 
10,000/3” 
13,000/2° 
12,000/2%" 
10,000/3” 
13,000/2” 
12,000/2%” 
10,000/3” 
13,500/2%” 
13,500/2%” 
13,500/2%” 
13,500/2%” 
13,500/2%” 
13,500/2%” 
13,500/2%” 
13,500/2%" 
13,500/2%" 
13,500,/2%" 


3,500/2” 
2,500/2%4” 
1,500/3” 
3,500/2” 
2,500/2%” 
1,500/3” 


10,000/2%” 
8,000/2%” 
10,000/2%” 


10,000 /2” 
10,000/2%” 
10,000/2” 
10,000/2%” 
12,000/2” 
12,000/2%” 











Contractor's Name 


How 
Unitis No. 
Make & Model Trans- of 


No. of Unit 


ported Drums bing 


Estimated Capacity Can 
— - Unit 
Swab- Also 
Pulling _Drill? 





Pool Well Serv Co 


Pettus 
Carter Well Serv 


Plains 
B H B Superior Well Serv Inc 


Pleasanton 
Keeney Well Serv Co 


Meyer's Well Serv 


J-B Swabbing Co Inc 


Rio Grande City 
J & M Well Serv 


Savely Workover & Drig Co 


Royalty 
Locke Well Serv 


Varner Oil Well Serv 


San Angele 
Pool Well Serv Co 


Saint Jo 
Curtis Martin Well Serv 


Hoffman Oil Well Serv Co 


Trailer 2 
Truck 2 
Trailer 2 


Wisn Mogul 42 
Wisn Spr 
Wisn Spr 38 


Wisn Spr Truck 


Wisn Spr Truck 


Wisn Spr Truck 


Cooper Al42-42 Truck 


Cooper TR38-38 Truck 


Crdwit 
Wisn Sr 
Wisn Spr 
Wisn Spr 


Wisn Spr 


Cooper E-563 Truck 


Cooper E-563 Truck 
Wisn Spr Truck 
Wisn Spr Truck 
Wisn Spr Truck 


Wisn Sr Truck 


Frnks 658 Self-prop 


Wisn Spr 


Crdwil K 


Wisn Spr 


Wikr-Ne P-25 


Wisn Spr 
Wisn Spr 38 
Wisn Spr 
Wisn Spr 


Wichtex C-60 
Cooper A-132 
Wisn Jr 


Wisn Spr 38 
Wisn Mogul 
Frnks 658 
Frnks 658 


Frnks 658 


14,000 14,000/2%" No 
10,000 8,000/2%" No 
14,000 12,000/2%” No 
9,500 9,500/2" Yes 
8,000/2%" 
6,500/3” 
9,500/2” 
8,000/2%" 
6,500/3” 
9,500/2” 
8,000/2%" 
6,500/3” 


9,500 


9,500 


14,000/2” 

12,500/2%" 

11,000/3” 
8,000/2” 
7,000/2%" 
6,000/3” 


7,500/2” 
6,000/2” 
8,000/2” 
7,500/2” 
6,000/2%" 


8,000/2” 
7,000/2%" 


6,500/2” 
5,500/2%" 
6,500 /2” 
5,500/2%” 
7,500/2” 
§,500/2%” 
7,500/2” 
6,500/2%* 
8,500/2” 
7,500/2%" 
4,500/2” 
3,500/2%”" 


13,500/2” 
12,000/2%” 
7,500/3” 


8,000/2” 
8,000/2%" 
8,000/3” 
10,000/2” 
7,000/2%" 
5,000/3” 
10,000 /2” 
7,000/2%" 
5,000/3” 
6,000/2” 
5,000/2%" 
3,000/3” 
3,000/2” 
2,500/2%" 
5,000/2” 
4,000/2%" 
3,000/3” 


10,000/2%" 
8,000/2%" 
§,000/2%" 


6,000/2%" 
4,500/2%" 
3,000/2%" 


8,000/2%” 
10,000/2%” 
13,000/2%”" 
11,000/3” 
13,000/2%” 
11,000/3” 
13,000/2%” 
11,000/3” 
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Rig 
Contractor's Name No 


6 


Bill Atchley 


Snyder 
Cactus Well Serv Co 


Leon Goswick & Co 


Universal Oilwell Serv Inc 


Sulphur Bluft 
Dood Emerson Well Serv & 
Gen Contg 
Sulphur Springs 
Dood Emerson Well Serv & 
Gen Contg 
Sweetwater 
Leon Goswick & Co 


Pool Well Serv Co 
Tucker 
Mobile Well Serv 


Victoria 
Spears Well Serv In 


Well Serv In 


Wichita F alts 
McAlister Well Serv 


Ramey Well Serv 


THE PETROLEUM 


) Frnks 658 DTM 


How 
Unitis No 
Trans of 
ported 


Make & Model 
No. of Unit 


Frnks 658 Truck 2 


Wisn Jr 


Wisn Jr 


Wisn Spr 
Wisn Spr 38 


Truck 
Truck 


Truck 


Wisn Spr Truck 


Wisn Spr Truck 


Frnks 65 DTM2 Truck 


Frnks 658 Truck 
Frnks 658,65 Truck 


Frnks 65865 


Frnks 658 65 


Crdwil HL 23 


Wisn Spr 


Wisn Spr 


Wisn 
Skytop Witrwt 


Truck 
Truck 
Skytop Witrwt Truck 
Finks TM65 Truck 
Frnks TM65 Truck 


Frnks TM 65 Truck 


Wisn Spr 


Wisn Spr 


Wisr 


Estimated Capacity 


Swab 
Drums bing 


13,000 


11,000 


11,000 


8 000 


ENGINEER, October, 1958 


Can 

Unit 
Also 
Drill? 


How Estimated Capacity 
Unitis No 
Trans of 


ported Drums 


Can 
Unit 
Also 
Drill 


Swab 
bing 


Make & Model 


Pulling Contractor's Name No. of Unit Pulling 


13,000/2%" Yes Wichtex E-75 Truck 2 8,000 14,000/2” Yes 
11,000 /3” 12,000/2% 
10,000 /3” 
6,000/2” 
4,000/2% 
3,000 
6,000 /2 
4,000 
3,000 


Winnsboro 


Winnsboro Well Serv Co Truck 8,500 
7,200 


8,500 


Frnks Rocket 
Frnks Rocket Truck 


Truck 
Truck 


Wisn Spr 
Frnks Spr 


Frnks 44 Truck 


Wink 


Permian Well Serv Inc Wisn Gat 


Wisn Spr 


Wisn Spr 


Winters 

Pool Well Serv Co Wisn Spr 
Wisn Sr 
Wisn Spr 
Wisn Spr 38 


Truck 
Truck 
Truck 
Truck 


| WYOMING 
Casper 
M E Billings Well Serv Inc 
Cody 


Wyoming Well Serv Inc 


Wisn Mogul Truck 11,000 


Finks 65/44 Truck 10,000 


Crdwil KS 
),500,/2 


10,000 /2” 


7,500/2% Crdwil 


ideco 5)-60 


Crdwil HS Truck 


Linch 

Stafford Well Frnks 65-44 
Finks 65-44 
Froks 65 
Frnks 658 


Crdwil KS 


erv 


Wyoming Well 


serv inc 


White L W Truck 10,000 


Riverton 

Stafford Well Serv 
Worland 

Stafford Well Serv 


Finks 65.44 Truck 9,000 39,0007 


Finks 65-44 
Finks 658 


Truck 
Truck 


9,000 
12,000 


9,000/2% 
12,000/2% 


U. S. Cable Tool Servicing Rigs 





Workover 
and 
Cleanout 
Depth Cap 


Top to 
Bottom 
Drig 
Cap 


HP of WN 


Rig Driving of Rig Make 


and Mode 


Type 


Contractor's Name Power Engine Drums 


COLORADO 


Sterling 
Signal Oilfield Serv In Crdwi 
Crdwi 


Crdwi 


125 
125 


125 


1500 
500 
1500 


R-57 





Top to Workover Top to Workover 


HP of No. Bottom and HP of No. Bottom and 
Rig Type Driving of Drig Cleanout Rig Make Rig Type Driving of Drig Cleanout Rig Make 
Contractor's Name No. Power Engine Drums Cap. Depth Cap. and Model Contractor's Name Power Engine Drums Cap. Depth Cap. and Model 


ILLINOIS 
Lawrenceville C N Adkinsson Jr LPG 100 2500 3000 «BB Erie 28-L 
Payne Bros Drig Co 150 4000 =«#B Erie 36-L Odessa 
150 4000 «8B Erie 36-L Art West Drig Co LPG Crdwil RL 
150 4000 =«#B Erie 36-L LPG 185 Wisn Gnt 


KANSAS ds! Crdwil RL 
Butler County Olney County 
JH Wagner Drig Co gas-LPG 145 BErie36-L | FM Johnson Well Serv LPG Johnson Sp 30 
Cowley County LPG Clark 30 
J H Wagner Drig Co gas-LPG 145 B Erie 36-L LPG Clark 30 
Ellis County LPG ; Clark 30 Sp 
K Smith Cable Tools gas-prop 145 Wikr-Nr LPG Clark 30 Sp 
Great Bend County Pompe 
Signal Oilfield Serv Inc dsl 125 Crdwit RL Huval Well Serv gas-gaso-btne Wisn Mogul 
125 Wikr-Nr Stinnett 
125 Crdwil RL E W Greer btne B Erie 36-L 
Ek County btne B Erie 36-L 
Veeder Supply & Dev Co BE 2 120 B Erie btne Wichtex 
Wichita County 
MONTANA King Edwards btne Wikr-Nr Spddr 
Cut Bank County Edwards Drig Co 
Dudley Elrod Taylor 140 Wisn Gat Wichita Falls 
NEW MEXICO McAlister Well Serv 185 - Wikr-Nr C-34 
Wickett 
12 125 Crdwil RL Art West Drig Co 145 Crdwil RL 
13 125 Crdwil RL 145 2 Crdwil RL 


Farmington County 
Signal Oilfield Serv Inc 


dal 
Art West Drig Co 3 145 2 Crdwil RL 


145 Crdwil RL k 1 
U. S. Rotary Workover Rigs 
OKLAHOMA 
Black well County 
Weaver & Savage 145 7 Crdwit RL Total HP Total HP 
145 ‘ Wisn Mogul All Main Drawworks Avail 
145 Wikr-Nr 43 Rig Type Mud Makeand abie to Workover 
145 Wikr-Nr 43 Contractor's Name No Power Pumps Model Drwwks Depth, Ft 


Creek 
M L (Mike) Marrs Drig Co 145 B Erie 36-L 
145 B Erie 36-L Citronelie 
145 B Erie 36-1 Thornbrugh Well Serv Cc ds! 225 Wisn Mogul 42 200 
ARKANSAS 


ALABAMA 


Fairtax 
Signal Oilfield Serv In 125 2 } Crdwil RL Columbia County 
125 Wikr-Nr Kern Drig Co Inc ds! 260 EmscoGB-250 260 
Grant County | Lewisville 
Sooner Drig Co 140 Wikr-Nr C-34 Johnson Drig & Serv Co dsi 200 Beth Breeze 200 
Hobart Miller County 
Earl Sossamon 2 80 Wikr-Nr S-32 Kern Drig Co Inc ds! 260 EmscoGA-250 260 
Medtord CALIFORNIA 
Sooner Drig C« 140 3 ] Wikr-Nr C-34 Bakersfield 
Okmulgee County Drig & Prod Ce ds! Crdwil Tririg 420 
Shouse & Robinson B Erie 28-1 General Prod Serv In ds! Hopper GTA 300 
B Erie 36-L 2 ds! Hopper M 380 
Smatiwood & Son Drig Co 3 B Erie 36-L Oil Well Serv Co ds! Ideco 30 300 
Pawnee County ds! Ideco 40 300 
M L (Mike) Marrs Drig Co LPG B Erie 36-1 ds! Ideco 40 300 
Pike City LPG Ideco 30 280 
Line Oil Well Serv Co gas-gaso-LPG Crdwil RL LPG Ideco 30 300 
gas-gaso-LPG Crdwil RL Kern County 
gas-gaso-LPG Crdwil K Douglas Drig Co btne Emscc 125 
Seminole Tine Gaiser Drig C ds! Nat! 50 350 
Mills Drig Co gas-LPG 2 - Crdwil RL ds! Emsco GB-500 700 
gas-LPG ] Crdwil RL 225 
gas-LPG Wikr-Nr S-43 Kernan 
Oil Well Serv Ce ds! ideco 30 300 
Hocking ds! Ideco 35 Drive In 300 
R A Cooper Drig Co gas ) Nati 12 Long Beach 
Wood Blackwell & Sunde Cx btne 350 IdecoH-30-AD 250 
H J Lininger ds! 7 L C Moore btne 350 Ideco TJ-440 0 
Wyandot btne 350 Crdwil RL-319 152 
H J Lininger gas-gaso ? Beth Cyclone Macrate Pred ¢ “ o ee etn 6S 
gas-gaso Beth Cyclone gas-LPG 300 Wegnr-Mrhse 15-40 250 
ds! 300 Wgnr-Mrhse 15-40 300 
Oil Well Serv Cx LPG 400 deco 30 300 
Abilene Los Angeles 
Cook's Well Serv Inc bine Wikr-Nr Wells Drig Co 2 dsl 325 Mobile Bitz 622 350 
btne } B Erie 28 San Joaquin County 
Eagle Pass Santa Fe Drig C gas 600 Wegnr-Mrhse 220 
Errot Elkins Drig Co 2 LPG B Erie 36 Ventura 
2 LPG B Erie 36- Terminal Drig & Prod Co 8 ds! 500 deco H-525D 600 
Electra Wilmington 
Lioyd Jones Drig Co gas-gaso-LPG Wikr-Nr C-32 Terminal! Drig & Prod C« 620 Nat! 50 
Grand Falls Ideco H-300 
Dick Hamm Drig Cx btne Wikr-Nr S-33 ideco H-25D 
btne Wikr-Nr C-33 Wisn Mogu! 
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Rig 


Contractor's Name No 


Miers Well Serv Inc 


Graham County 

Veeder Supply & Dev Co 
McPherson County 

Veeder Supply & Dev Co 


Centralia 
T M Pruett Drig Contr 


Cameron 

Allied Well Serv Inc 
DeScta Parish 

McCalman Drig Co Inc 
Eunice 

T & H Well Serv Co 
Evangeline Parish 

Harris Drig Co Inc 


Gonzales 
Win Hawkins Drig Co 


Allied Well Serv Inc 
Jefterson Parish 
Harvey Well Serv Inc 


Allied Well Serv Inc 


Latourche Parish 

Cron & Gracey Corp 

Parish 

Clinch Drig Co 
Rayne 

Sunnyland Contr Co Inc 8 
Ruston 

Johnson Drig & Serv Co 
Shreveport 

C M Roberson Drig Co 

E B Duncan Drig & Well 

Serv Co Inc 


J C Williams Well Serv Co 
Terrebonne Parish 

Columbia Drig Co 

C G Glasscock Drig Co 
Venice 

Gulf Tide Drig Co 


Bolton 
Graham Bros Oil Well Serv 
Forrest City 
Dapsco Inc 
Jasper City 
Dapsco Inc 
Natchez 
Thornbrugh Well Serv Co 


Wayne City 
Dapsco Inc 


Glendive 
Rocket Well Serv 


Signal Oilfield Serv Inc 


Fallon 
Barry Well Drig Co 


Farmington 
Carroll Drig Co Inc 


Signal Oilfield Serv Inc 
San Juan County 
San Juan Drig Co 


Type 
Power 


Total HP 
All Main Drawworks 

Mud Make and 
Pumps 


Total HP 


Avail- 
able to 


Model Orwwks 


Workover 


Depth, Ft 


Rig 
Contractor's Name 





COLORADO 


gas 
gas 


KANSAS 


ds! 


dsl 


Frnks 7000 
Frnks 7000 


400 
400 


280 Nati T-25 


270 = Fenks 658 


ILLINOIS 


dst 
LOUISIAN 


gas-LPG 
dsl 
gas-gaso-btn 


gas 
gas 


gas-btne 
gas-LPG 
ds! 


gas-LPG 
gas-LPG 


dsl 


Bge | ds! 


gas-btne 


ds! 


gas-btne 
LPG 


ds! 


300 M-CSCO U-15 


A 
200 = Crdwil 

Brwstr N-4 

e225 Wisn Spr 38 


200 
155 


Crdwil RL 
Crdwil K 


300 M-CSCO U-15 
400 Brwstr N-45 
600 


200 + Brwstr N-4 


Brwstr N-4 
TIW CT-5 
Emsco GA-350 
Crdwii D 

Beth Twister 
Brwstr N-45 
Frnks 5000 
Wisn Mogul 


“Oilwell” 76 
Nati 75 


Wisn Spr Gat 


MISSISSIPPI 


ds! 


LPG 


dsl 


ds! 
LPG 


180 Crdwii K-201 
150 
175 Beth S-45 


Wisn Mogul 
Wisn Gnt 


M-CSCO U-40 


Frnks SAL 5000 


190 


Wisn Mogul Trcair 250 


125 


125 
200 


Wisn Mogul Treair 2 


MONTANA 


LPG 
LPG 
ds! 


NEVADA 


ds! 
NEW MEX! 


ds! 
gas-LPG 
gas-LPG 
LPG 


gas 
gas 


Frnks 658 
Frnks 658 
Frnks 658 65 


M-CSCO U 
Nati 75 
Emsco 350 
Frnks 65/44 


Nati 40 
Brwstr 70 
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200 


213 
213 


10,000/2%” 
10,000/2%” 








Ardmore 
N & L Drig Co 
Quad Drig Co 


Carter County 
B M McGraw Drig Contr 
Glenn Gilllespie & Sons 
Noble County 
Chambiess-Rosen Drig Co 
Oklahoma City 
Beckman Inc 


Okmulgee 
Twinoak Drig Co 


Osage County 
Glenn Gillespie & Sons 


Alice 
Mohawk Oi! Well Serv 


WM & W Well Serv Co 
Anderson County 

Robert M Bass Drig Contr 
Aransas County 

Camden Drig Co 

C G Glasscock Drig Co 
Bay City 

C BS Workover Co 
Brazoria County 

Mac Drig Co 
Carrizo Springs 

Sutton Prod Co 
Cayuga 

Mobile Well Serv 


Bge 2 
10 


Charlotte 

Sutton Prod Co 
Colorado City 

W &C Well Serv 


Conroe 
Spur Well Serv Co 
Corpus Christi 


Bailey Well Serv inc 
Carl Vickers Well Serv 


Corsicana 
Stroube Drig Co 
Devine 
Douglas V Downing Weill Serv 
Freer 
General Well Drig Inc 
Steitie Drig Co 
Freestone County 
Gibson Drig Co 
Houston 


Stewart's Casing Crew 


Mac Drig Co 
Spur Well Serv Cx 


Chet Whaley Well Serv C 


Kilgore 
J-B Swabbing Co In 


Liberty 

Tex Workover & Oilwell Serv Co 2 
Littlefield 

Price-Sitton Drig Co 


No 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Type 
Power 


OKLAHOMA 


325 
1000 
150 


gas-btne Brwstr N-4 
gaso-btne 
btne Crdwil KL 
dsi 

ds! 

gas-btne Crdwil RL 
MIW P-42 
MIW P-42 
MIW P-42 
MIW P-42 
MIW P.42 
MIW P-42 


gas 


gas 
gas 
gas 


Frnks 3000 
Frnks 


M-CSCO U-34 


Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 
gas-LPG Wisn Gat 
Nati T-32 
Nat! 50 


ds! 
ds! 


gas-btne ideco H-30-D 


gas-gaso-btne 27 Beth S-45 


LPG 
LPG 
LPG 


Wisn Spr 
Froks 1-87 
Frnks 65-44 D 
gas-gaso Wisn 
dsi-LPG 
ds!-LPG 


Wisn Spr 38 
Wisn Spr 38 
gas-gaso 100 = Frnks 65-TD 
Allis-Chmrs 
Allis-Chmrs 
Crdwit Tring 
Crdwii K-200 


160 
160 
308 
160 


btne 
btne 
btne 
btne 


gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 


btne Mayhew 


LPG Wisn Spr 


ds! Wisn Mogul 


gas-btne Wisn Mogul 
gas-LPG 
gas-LPG 
gas-LPG 
gas-LPG 
gas-LPG 
gas-gaso 
gas-gaso 
gas-LPG 
gas-gaso 
gas gas 


Cooper E 

Cooper 420 
Cooper 420 
Cooper 420 


Beth S-45 
Frnks 65-10 
Frnks 137 
Wisn Gat 
Wisn Gnt 


btne 2 


ds! 


Wisn Gat 
Wisn Mogul 


gas 
gas 


gas-LPG Brwstr N-4 


btne Wisn Gat 


Total HP 
Avail- 
able to 

Drwwks 


200 


Frnks Gat Clipper 275 


125 


Frnks SAL 5000 400 
Frnks 658 TRD 225 


200 


200 
175 


200 


200 


190 


190 


225 


200 


450 


200 
209 
10200 


150 
308 
160 


Workover 
Depth, Ft 


) 500 
j 500 
7,500 
4,000 


8,000 


15,000 
§ 000 


4,000 


9,000 
10.000 
9,000 


5,000 


10,000 


10,00 


10,006 

10,000 /2” 
12,006 
2 000 





Contractor's Name 


Rig 
No. 


Total HP 
Avail- Workover 
able to Depth Ft 
Drwwks 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Type 
Power 





Lodi 
Lodi Drig & Serv Co 


Los Angeles 

General Well Drig inc 
McCook 

General Well Drig inc 
Mission 

5 & M Well Serv 
Nueces County 

C G Glasscock Drig Co 


9 


Harold L Strader Drig Co Bge 401 


Odessa 
Beckman Inc 


J E Perkins inc 


Peces County 

Texas Drig Co 
Post 

Smith & Breyer 
Rio Grande City 

J & M Well Serv 


Rosenberg 
Savely Workover & Drig Co 


Saratoga 

C B S Workover Co 
Smith Ccunty 

Gibson Drig Co 
Snyder 

Dave Harlin Drig Co 


Stockdale 

Sutton Prod Co 
Sullivan City 

General Well Drig inc 
Sulphur Springs 

Dood Emerson Well Serv & 

Gen Contg 

Upshur Ceunty 

Gibson Drig Co 
Victoria 

Glenn Drig Co 
Village Milts 

C BS Workover Co 
Wichita F alts 

McAlister Well Serv 

Wink 

Permian Well Serv Inc 
Winnsboro 

Winnsboro Well Serv Co 


Wise County 


John Haseman Inc 


Wood County 
Gibson Drig Co 


Casper 

M E Billings Well Serv Inc 
Cody 

Wyoming Well Serv Inc 


Some Casing 


Contractor's Name 


1 
2 
ll 
3 
4 
5 
6 


1 


F-1 
F-2 


24 


gas-LPG 
dsl 


Wisn Mogul 42 
Emsco 350 


btne 
ds! 


gas-gaso-LPG Cooper L-145 
dsl Nat! T-20 
btne Brwstr N-4 


M-CSCO U-15 
Beth S-50 
M-CSCO U-34 
Wisn Gnt 
M-CSCO U-15 
Wisn Gnt 42 
Wisn Gnt 42 


gas 
gas 
gas 
gas-LPG 
gas-LPG 
gas-LPG 
gas-LPG 


gas Nat! T-20 


gas Froks 
Cooper E-563 
Wisn Sor 
Wisn Spr 


gas-gaso-LPG 
gas-gaso-LPG 
gas-gaso-LPG 


Natt T-12 
M-CSCO U-34 


gas-LPG 
gas-LPG 


gas-btne Ideco H-30-D 


gas-btne Wisn Gat 
Beth S-45 
Cooper 
Spencer 


btne 
gaso 
btne-dsi 


gas-gaso Wisn 


btne 


LPG Wisn Spr 


gas-btne Wisn Mogul 42 8,000 


gas Crdwil S 7,000 


gas-btne Crdwil K 8,000 


LPG Reverse Circ Rig 6,000 


LPG Crdwil RL 290 12,000 


178 
178 


7,200/2%" 
7,200 /2%" 


Frnks Rocket 
Frnks Rocket 


btne 
btne 


8,500 
5,000 
5,000 


Ideco H-35D 
Wisn Super 
Crdwil K-200 


300 
150 
150 


gas-btne 
gas-btne 


gas-btne 150 


gas-btne 275 Wisn Mogul 42 265 8.000 


WYOMING 


LPG 165 Frnks 658 8,000 


gas 200 = Frnks 5039 8,000 


Pulling Equipment 


Description of Casing Pulling Equipment 





Houston 
Stewart's Casing Crew 


TEXAS 


Three truck-mounted units, equipped with 150-ton 
jacks to pull casing to 10,000 ft. Equipped to handle 
all P & A work 








Contractor's Name No. Description of Casing Pulling Equipment 


Kilgore 
Potter Bros 1 





Wisn Spr single drum servicing unit available for 
casing pulling jobs 
2 Crdwil single drum servicing unit available for 
casing pulling jobs 
Midiand 
Dean Penick Casing Pulling — Two casing pulling rigs complete: Wisn Spr single-drum 
truck-mounted. Pulling capacity; 150,000 Ib on mast 
pole; 300,000 Ib on jacks. 


3 truck-mounted units, range 3 pipe. Handle rods, 
tubing, mudding hole, spotting cement, circulating 
and shooting. 2 large rigs for pulling and plugging 
to 16,000 ft. A smaller unit for 8,000-ft jobs. 
Hydraulic jacks. 

ALBERTA PROVINCE, CANADA 


CE Knight & Co 


Edmonton 
General Well Serv Ltd — Complete subsurface abandonment and casing 
pulling and shooting. Ft Houston Iron Works jacks 
and hydraulic pump. Single pole mast, single drum, 
trailer-mounted unit 
Factory-made—three-stage hydraulic jacks with 
single drum, Continental-powered drawworks 


Prairie Well Serv Co Ltd 1 


Canadian Well Servicing 
Contractors 


Alphabetical List 


Beta Well Serv Ltd 5930-96 St Edmonton Alberta Canada 
Calgary Oil Field Serv Ltd 133 éth Ave SE Calgary Alberta Canado 
Coralta Drig Ltd Box 4104 Edmonton, Alberta, Canada 
General Well Servs Ltd 10955 66th Ave Edmonton Alberta, Canada 
Kenyons Drig & Serv Ltd 10439 82nd Ave Edmonton Alberta Canado 
M W Drig & Serv Ltd Suite A 328-A 8th Ave W Calgary, 

Alberta Canada 
Prairie Well Serv Co Ltd Box 4177 Edmonton Alberta Canada 
Redwell Serv Co Ltd 6530 100th St Edmonton Alberta Canada 
Souris Serv Co Ltd 940 8th Ave West Calgary Alberta Canada 
Virden Drig Co Ltd Box 667 Virden Manitoba Canada 
Widney Oil & Drig Co Ltd 6328 104th St Edmonton Alberta Canado 
Wright & Bruce Ltd Suite A 328-A 8th Ave W Calgary 

Alberta Canada 


Canadian Contract Well 
Servicing or Pulling Units 


Can 
- Uni 

Also 

Drill? 


How 
Unitis No. 
Make & Model Trans- of Swab 
No. of Unit ported Drums bing 


Estimated Capacity 


Contractor's Name Pulling 





ALBERTA PROVINCE 
Breton 
Redwell Serv Co Ltd 


Crdwil H Truck 


Devon 
Kenyon’s Oilfield Serv Co Ltd 7 
Widney Oil & Drig Co Ltd 1 


Crdwil U 
Ideco H-20 


Truck 
Truck 


Wisn Spr 


Cooper W-226 
Wisn Spr 


Frnks Rocket 
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Contractor's Name 





Estimated Capacity 


Rig Make & Model 


No. of Unit 


Swab- 
bing 


Trans- of 


ported Drums Pulling 


Can 

Unit 
Also 
Drill? 





Drayton Valley 


Beta Well Serv Ltd 


Kenyon’s Oilfield Serv Co Ltd 


Beta Well Serv Ltd 


Kenyon's Oiifieid Serv 
Co Ltd 
rairie Well Serv Co Ltd 


Redwell Serv Co Ltd 


Pembina 


Redwel! Serv Co Ltd 


Red Deer 


Kenyon’'s Oilfield Serv Co Ltd 


Redwell Serv Co Ltd 


Redwater 


Beta Well Serv Ltd 


Stettler 


Redwell Serv Co Ltd 


Sundre 


Kenyon’'s Oilfield Serv 
Co Ltd 
Redwell Serv Co Ltd 


etaskiwin 
Calgary Oil Field Serv Ltd 


Ideco H-35 Self-prop 2 15,000 18,000/2” 
15,000/2%" 
8,000/3” 
Crdwil K-201 Truck 10,000/2° 
8,500/2%” 
10,000/2” 
8,500/2%" 


7,000/2%" 


Crdwil K-201 Truck 


Crdwil AR Truck 


Truck 
Trailer 


Crdwil AH 
Crdwil L-150 


6,000/2° 
12,000/2” 
10,000/2%” 

3,500/2%” 

5,000/2%" 


Truck 
Truck 


Cooper W-26 
Crdwit 
Mobilhoist 
Crdwil Truck 6,000/2” 
5,000/2%" 
4,000/3” 
6,000/2” 
5,000/2%" 
4,000/3” 
6,500/2” 
5,500/2%" 
4,500/3%" 
7,000/2” 
6,000 /2%" 
5,000 /3” 
9,000/2” 
8,000/2%" 
6,000/3” 
14,000/2” 
12,000/2%” 
10,C00/3” 
14,000/2” 
12,000/2%” 
10,000 
10,000 
9,000 
7,000 
7,000/ 
5,000 
3,500 
13,000 
10,000 
7,000 


Crdwil H Truck 


Crdwil Mbihst Self-prop 


leeco 50-60 Truck 


Crdwil KL Skid Mtd 


Crdwii RL Skid Mtd 


Cooper Self-prop 


Crdwil AH Truck 


Frnks Clipper 65 Truck 


Crdwil AL Truck 7,000/2 
5,000 
3,500 
9,500 
7,000 
5,000 


Frnks Rocket 44 Truck 


Truck 
Selt-prop 
Truck 


Crdwil H 
Froks Sr 
Crdwil H 


Frnks Rocket 44 Truck 


Frnks Rocket 44 Truck 


Crdwil H Truck 


Crdwil Mobithst Truck 


Crdwil H Truck 


3,500 


Froks Sr 658 Self-prop 12,000 14,000 
9,000 13,000/2” 
10,000/2%" 


7000/3” 


Frnks Clipper 65 Truck 


Truck 
Truck 


12,000 10,000/2%” 
12,000 10,000/2%” 


Wisn Spr 38 
Wisn Spr 38 





Yes 


Contractor's Name 


Ft. St. John 
Kenyon’s Oilfield Serv 
Co Ltd 


Virden 
Virden Drig Co Ltd 


Estevan 
Virden Drig Co Ltd 


Widney Oil & Drig Co Ltd 


Oxbow 
Souris Serv Co Ltd 


Keyon's Oifield Serv Co Ltd 
Weyburn 
Souris Serv Co Ltd 


| Canadian Cable Tool Servicing 
| Rigs 


Rig 
No 


Contractor's Name 


Drayton Valley 
M W Drig & Servg Ltd 


Edmonton 
Prairie Well Serv Co Ltd 


Medicine Hat 
Wright & Bruce Ltd 


Virden 
Wright & Bruce Ltd 
Virden Drig Co Ltd 


Colevilte 
Wright & Bruce Ltd 


Estevan 
Wright & Bruce Ltd 


Shaunavon 
Virden Drig Co Ltd 


Estimated Capacity 
No - 
Swab 
bing 


How 
Unit is 
Rig Make & Model Trans of 


No No. of Unit ported Drums Pulling 


12,000 
12,000 


10,000/2%* 
10,000 /2%" 


3 Wisn Mogul 42 Truck 2 
4 Wisn Mogul 42 Truck 2 
BRITISH COLUMBIA PROVINCE 


3 Frnks 658 Truck 2 


MANITOBA PROVINCE 


7 CrdwiiQ Truck 


SASKATCHEWAN PROVINCE 
6,000 /2° 
5,500 
5,000 /3” 
8,000 /2° 
6,500/2%" 
4,000 /3” 
8,000 /2° 
6,500 
4,000 


4 Créwit Truck 


9 * 
2% 


Wisn Spr 


Frnks Rocket Truck 


‘Led 


3° 


6,000 
5,000 /2 


Frnks Rocket 
Crdwil AL 


Truck 
Truck 


6,000 
5,000 
Froks Rocket 4,200/2%" 


Truck 4,000 


1 Crdwit AL Truck 2 5.000 5000/2" 


Top to 
Bottom 
Drig 
Cap 


Workover 
and 

Cleanout 

Depth Cap 


HP of No 
Driving yf Rig M 


and M 


Type 


Power Engine Drums 


ALBERTA PROVINCE 


135 Crdwilt H 
80 Crdwil Q 
135 Crdwil A 
80 Crdwi! Q 


ds! 

gaso 
ds! 

gaso 
Wisn 
140 Crdwil K 
185 


gas 
ds! 7500 
ds! 135 3500 


MANITOBA PROVINCE 


135 
ds! 150 3 6000 
8 gas 85 3 3000 
SASKATCHEWAN PROVINCE 


ds! 3500 
B Erie 3 


3000 


100 B Erie 


135 


gaso 
ds! 
Crdwil A 


Crawl! Q 
Crdwil A 
Crdwil A 


6000 
6000 
B Erie 3% 


2 6000 6000 


Can 

Unit 

Also 
Drill? 


Yes 
Yes 


ake 
del 


H 


Wisn Spor 38 


l 


Crdwil Rt 


B Erie 28-1 


B Erie 28-1 


-t 


B Erie 28-1 


24-1 
B Erie 28-1 


H 
H 


Canadian Rotary Workover 


Contractor's Name 


Coronation 
Coralta Drig Ltd 
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Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail w 
able to 
Drwwks 


Rig 
No 


Type 
Power 


ALBERTA PROVINCE 


2 gas 180 = Failing 1500 180 


R-61 


kove 
Depth, Ft 





Total HP Total HP Total HP Total HP 
All Main Drawworks Avail All Main Drawworks Avail 
Rig Type Mud Make and able to Workover Rig Type Mud Make and able to Workover 
Contractor's Name No Power Pumps Model Orwwks Depth, Ft Contractor's Name No Power Pumps Model Drwwks Depth, Ft 


MANITOBA PROVINCE 


Edmonton 
Coraita Drig Ltd 180 Failing 1500 180 1,500 Virden 
Kenyon's Drig & Serv Ltd Crdwil 151 350 10,000 Virden Drig Co Ltd 4 dsl 170 =Crdwii H 
Prairie Well Serv Co Ltd Ideco 56-60 140 6,000 7 gas 170 Crdwit Q 
Crdwil Ki 140 6,000 SASKATCHEWAN PROVINCE 
Crdwil RL 185 12,000 Estevan 
Frnks 225 12,000 Kenyon's Drig & Serv Ltd 12 dsl Frnks Comet 658 250 
Cooper 232 9,000 | Oxbow 
Redwell Serv Co Ltd Crdwil L350 260 13,000 Souris Serv Co Ltd 2 dsl Frnks Rocket 114 
Crdwil L 180 10,000 3 gas Crdwil AL 144 
Weyburn 
Souris Serv Co Ltd 1 dsl Crdwil AL 114 


ADDITIONAL LISTINGS 


U. S. Contract Canadian Contract 
Rotary Drilling Rigs Rotary Drilling Rigs 


Total HP Total HP Total HP Total HP 
All Main Drawwroks Avail- Rated All Main Drawworks Avail- Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Makeand ableto Depth with 
Contractor's Name No Power Pumps Model Drwwks 4%” Pipe Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe 


COLORADO 
Morgan County SASKATCHEWAN PROVINCE 
Lohmann- Johnson DrigCoinc 1 dsl natiaiet 300 L & J Drig Co Inc 5 dsl $00 Crdwit S 
Gallatin County - — 
Lohmann. Johnson Drig Co Inc btne 300 Crdwil S 
INDIANA 
Posey County 
Lohmann-Johnson DrigColnc 7 gas 300 Crdwil S 
KANSAS 
Phillips County 
Lohmann-Johnson Drig Co lnc 3 btne 300 
KENTUCKY 
Henderson County 
Temple Drig Co Inc 2 dsi 300 Crdwil S 
NORTH DAKOTA 
Burke County 
Lohmann-Johnson DrigCoinc 4 dsl 300 M-CSCOU-15 440 
OKLAHOMA 
Altaita County 
Lohmann-Johnson Drig Coinc 8 ds! 300 8=Nat! 32 550 


engin Canty U. S. Contract 


Jones Shelburne & Pellow 1 gas 450 Custom Spr Spd 450 


mtieteee Well Servicing or Pulling Units 


Jones Shelburne & Pellow 2 gas 1350 Nati 100 
Oil Co 


3 gas 675 Nati 50 ' — 
4 gas 700 Wisn Titan 
How Est 
PENNSYLVANIA Unitis No _— sna ~ 
— en ' — ve = a - Rig Make & Model Trans of Swab- Also 
ohmann-Johnson Oil Co Inc as tlwe Contractor's Name No No. of Unit orted Drums b ? 
‘ - -- decent » “om p me tu ing Pulling Drill 
Lohmann-Johnson Oil Co Inc 2 gas 500 “Oilwell” 76 750 
KANSAS 


Great Bend County 
Jones Well Serv Co Frnks ET-5000 Truck 


U.S. Cable Tool Rigs 


Plainville County 
Jones Well Serv Co Frnks 44-TM Truck 
Top to Workover 
HP of Bottom and 
Rig Type Driving ODrig Cleanout Rig Make 
Contractor's Name No Power Engine Cap. Depth Cap. and Mode! LOUISIANA 
a Vinton Parish 

KANSAS Luke Fruge Wisn Mogul Trailer 
Butler County Wisn Spr Truck 8,500/2%” 

Strait Drig Inc 1 gas 17 3500 4000 _=sé#BBB Erie 36-1 Cooper Trailer 
OKLAHOMA Cooper 42 Truck 12,000 /24%" 
Garvin County Cooper 42 Truck 12,000 /2%” 
Jones Shelburne & Pellow Oi/Co 1 gas 150 3500 4500 Wichita Spdr Wisn Mogul Skid 12,000 /2%" 
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4 FUNDAMENTALS 


re) a ROTARY 


DRILLING 


From among the more than 
18,500 current users have 
come comments like these: 


“In the interest of training our 
younger engineers in the techniques 
of oil well drilling, we were very 
favorably impressed with your 
handbook.” Drilling Superinten- 
dent, New Iberia, La. 


“I recently read “Fundamentals of 
Rotary Drilling’ which was given to 
me as a personal gift. The handbook 
is certainly to your credit, for it is 
one of the best presentations to the 
over-all problems in drilling.” 
Driller, Bartlesville, Okla. 


“We have recently received a copy 
of your reprinted ‘Fundamentals of 
Rotary Drilling.’ This appears to 
be a very handy reference and we 
should like to know whether further 
copies may be obtained for our field 
and office group.” General Man- 
ager, San Fernando, Trinidad, 
B.W.I. 


Table of Contents 


TECHNIQUES 


Mud Programs and Mud Control 
Weight on Bit and Rotary Speed 
Casing Programs 

Cementing Procedures and Materials 
Rotary Coring 

Formation Testing 

Fishing and Freeing Stuck Drill Pipe 
Directional Drilling 

Inland Water Drilling 

Air and Gas Drilling 

Straight Hole Drilling 

Perforating of All Types 

Safety... 

Communications 

Circulation 


by H. M. Barrett 

by W. M. Booth 

by Harold Blum 

by Dwight K. Smith 
by C. V. Kirkpatrick 
by C. V. Kirkpatrick 
..by E. E. Moore 

hy James A. LeVelle 
by O. W. Crisman 

by K. M. Nicolson 

by R. J. Bromell 

by Carl Gatlin 

by J. Thurman Green 
by W. R. Harrington 
by John Tom Reynolds 


EQUIPMENT (Selection and Maintenance) 


Masts, Derricks and Substructures 
Draw Works 
Pumps 

Rotary Table .. 
Power Transmission 

Power Plants 

Wire Rope . 
Crown and Traveling Blocks 
Hook, Swivel, and Kelly 
Blowout Preventers 
Instruments 

Submersible Barges 
Degassers 

Slips and Power Slips 
Tongs and Power Tongs. . . 
Drill Pipe and Drill Collars 


THE DRILLING OPERATION 


General Description of Operation 


by J HH. Boggs, ELC 


Requirements for Drilling Contractors 


Personnel on a Drilling Rig 

Rig Selection - 

Rig Lubrication and Maintenance 
Insurance 

Costs... . 
Financing the Drilling Operation 


: ..by James Moon 
...by RB. E. Kirberger 
Fitch, and A. T. Woods 


.. by Harold A. Bohneberg 


by Allan B. Fredhold, Jr 
by O. B. Freeman 

by Jim Walker 

by Allan Fredhold, Jr. 
by C. R. Graham, Jr 
Marvin R. Jones 
by Karl L. Kellogg 
-by C. L. Rowan 

by C. R. Graham, Jr. 
...by R. A. Malott 
by C. E Marty 

by Fritz W. Schall 


by Robert L. Foree 
By Gene Graham 
by Gene Graham 

by Arthur P, Buzzini 
by Robert W. True 
by E. H. Donaldson 


by William P. Clements, Jr 


by W. K. Powell 


...and additional chapters will appear in coming 
issues of THE PETROLEUM ENGINEER — Drilling & Producing 


Mail your order to P.O. Box 1589 — DALLAS, TEXAS foday fo insure receiving your copy 


A Subscriber already? All offers to new subscribers are available to 


You are invited to extend your present subscription as offered here. 


“old friends", 


too. 








PRESSURE 
BALANCED 


New Preventer Controls 
Well Pressure Without 
Fighting it 


Well pressure does not affect oper- 
ating pressure in the Cameron Type 
“F" Blowout Preventer. In conven- 
tional preventers a large part of the 
required operating pressure is used 
to overcome well pressure. Ram 
operating rods act as pistons work- 
ing against the operating system. 
This counteracting force is in direct 
ratio to the cross section area of the 
rods acted upon by well pressure. 
But with the exclusive pressure 
balanced design in the Cameron 
Type “F” preventer, low friction 
ram packing is the only force which 
must be overcome. 


This, of course, means that far less 
operating pressure is required, and 
a variety of operators can be used 
(we offer three interchangeable 


units — hydraulic, pneumatic, and 
manual). 

Check the following advantages in 
the new Type “F” — you'll under- 
stand why our best salesman is the 
preventer itself. 

Ram packing is self-sealing and 
self-feeding, with a big reserve of 
tough oil-resistant Hycar rubber. 
These packing elements are built 
to take the rough treatment they 
are bound to get. 


Arms and rollers operate in Tee 
slots to close and open rams. De- 
sign geometry produces fast move- 
ment until rams engage pipe (or 
each other in blind application), 
at which point movement speed is 
reduced and sealing pressure is 
tremendously increased. 


Compact hinged bonnets allow 
easy access for simplified ram 
changing. When fully retracted the 
roller and arm assemblies drop free 
of the rams. Ram bores are relieved 
toward bonnets to ease ram re- 
moval. 





Transverse ram shafts are pressure 
sealed at both ends affording “bal- 
anced pressure” operation. Shafts 
rotate — do not pull abrasives into 
seals as with sliding rods. 


New simplified operators are at- 
tached to one side only. 


Operator can be removed and 
overhauled or replaced while drill- 
ing with no loss of rig time. 


Consider your operating costs, your 
rig investment, and, of course, the 
safety of your personnel — your 
best investment in security and 
economy is the Cameron Type “F” 
Blowout Preventer —the best de- 
sign that research and experience 
offer today. 


IRON WORKS, INC. 


P.O Box 1212 


Houston, Texas 


tice, 7912 Empire State Bidg.. New York ty. in England 
iron Works itd. 76 Grosvenor St., London W. 1 England 
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Now you can positively locate the cement col- 
umn and cement top. . . even in old wells. Lane- 


Wells’ Cemoton Log is an exclusive method for 


obtaining accurate indications of cement tops, 
and, since it is not dependent upon thermal 
changes, it can be applied to wells of any age. 
The log is usually made in conjunction with 


other surveys using cased-hole equipment so 


that no extra rig time is required. It provides 


| IsaCemoton < Mies 
XS 5% ty 7 if , af Ke "4 
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x 


autor Ul 


| 
SS 


a valuable confirmation of casing collar loca- 
tions and also indicates uncemented sections be- 
low the cement top. Easier to interpret, more 
accurate than a temperature log, and very eco- 
nomical when run with neutron or gamma ray- 
neutron surveys. It will pay you to check with 
your Lane-Wells man and get the Cemoton 
story firsthand. Ask to see sample logs or write 
direct for additional information 


























“FORECAST OF THE FUTURE” 


To forecast the present and future productivity of a well requires the 
solid foundation which is provided by oil well cementing. 


For nearly half a century, Halliburton Oil Well Cementing Services — 


through progress, research and experience —has made available to oilmen in 


every corner of the world, the tools, equipment and products necessary to help 
establish the beginning and future existence of thousands of producing wells. 

With only one basic philosophy ...to serve the well owner in his every 
need... Halliburton will continue to aid in forecasting the requirements 
necessary for the future growth of the oil industry through its proven pattern 
of progress and research. 


HALLIBURTON O'1ilL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 





